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GAUGIN 


Shewing in TIO PARK TS, 
1 TE. 


Divers facil and. cumpendious ways for 
Gauging of TUNNS and Brewers VESSELS, 
of' all Forms and Figures, either in whole, or 
' gradualy , from Inch ts Inch : 

Whether the Tunn, 2 Homogeneal, or Heterogeneal. 

. or Veſſels Baſes a- 
boye and below =o 


SECONDEY, 


nor. 


lindrical z either full, or partly empty, 'and at any Po- 
Riien of the Caik , or Altitude of contained Lignor : Per. 
formed either by brief Calculation , or Inſtrumental 
Operation. 
TOGETHER. WITH 


JAlargeT A BLE of Area's ofa Circles Segments, 


and other neceſſary T-ABLES, & their exceiJent Ut1- 


cal INDEX of the Whole; rendring the Work per- 
ſpicuous, and intelligible to Mean Capacities, 


By JOHN SMIT FI, Philo-Accomprant, | 


Omne tulit punttum , me miſcuit utile dulci. 


Londow, ;, Printed by william Gedbid, for william Skrowsbary, 
| 1673. | 


Paralic] and alike-ſituate, or| 


The Gavging of any Wine, Brandy,or Ol CAS XK; Z 
be the ſame afſum'd as Spharoidal, Parabolical, Conical, or | . 


lities and Emprovements ; with 2 Copious and Methodi- | 
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. at the Bible in Dack- Lave, 
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To the Right Worſhipful 


Sir W 11:11am Buckwarlr, 
KNIGHT & BARONET ; 


| Fobn & Danet Fourth, 
; ESQUIRES; 
William & George Daſhwood, 
ESQUIRES; 


And the reſt of the FARMERS 


of His Majeſties Duty of Exciſe - 
AND UNTO 


Robert Holden , Eiq; 


Fobn Smith , 


To expreſs his hamble Cratitude 
And fiogular Obſervance, 


DEDICATREY 


Theſe his Lavours. 


SSSI RS GB 
TO THE 


READER. 


EE ——— 


C ourteous Reader , 


O thy. candid cenſors and favou- 
Tas reception is here ſubmitted 
a ſmall Treatiſe of Stereometrie, 'or S0- 
lid Geometrie , T having m this (cribling 
Age caſt this Mite ({uch as It 1s) into 
the Publick:Treaſury (Scribimus enim 
Indofi, &c. ) In which Work, for ma- 
ny ingenious Perſons ſakes, who having 
a competent readineſs in the Rule of 
Muitipiication , are yet unskilful 1n Dz- 
vifton, 1 have performed the Wark 
thoroughout by Multiplicatioz: 3. and 
doubt not but it will be evident, that 
I balk not any material thing by filence, 
or cloud any thing by words , yet true 
it is, the Work hath none of thoſe Em-. 
belliſhments, which'a Poliſh'd or Lear- 
ned Pen might have adorned it with , 
A 4. and 


THE  FREFACE 
and ſome of the Problems (by reaſon of 
ſeveral diſcompoſures and obſtacles be- 
fieging me) have not that Methodical 
Collocarion, that I firſt intended : The 
which I have endeavoured to obviate 
and remove, by a copious and patti- 
cular Synopſes, or Index, before the 


Book 3 which (exhibiting in few words - 


and little room a ſummary Repreſenta- 
tion of the whole Book) will by ocu- 
lar Inſpection, on a ſudden dire& thee 
unto the ſubjeqQ Matter of thy Deſire, 
in any patt of the Work : And (ha- 
ving of late had too much leiſure time 
from other Employments) I have with 
great Induſtry and Care Calculated 
three Taovles, is. firſt, that long-look'd 
for T able of Area s of 4 | Crrcles Segs 
ments 5 then, two Tables, call'd C zclo- 
z1ctrical Tables , the one, ſhewing the 
Area's of all Circles in Ale Gallons, and 
Decimilleſtimal Parts, from one Inch, 


to ſix Yards Diameter ; the other, ex-_ 


hibiting all Circles Area's in Wine Gal- 
Jons and Decimilleſſimal Parts, from 
one Inch unto five Feet Diameter ; both 
Caiculated to every Tenth Part and 


Quar- 
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TO THE READER. 
Quarters of an Inch; laying down the 
Conſtruction, Riſe, and Fabrick, as 
well -as the Utility and Emprovement 
_ of each Table1n particular , as is very 
conſpicuous in pag. 236, &c. Concer- 
ning all which Tables , I may further 
confidently ſay , ſuch and ſo great hath 
been tny own and the Printers vigilance 
and 'care, that I find no one numeral 
Miſtake in them , and am not in the 
leaft conſcious to my felf of any remil- 
neſs it their Calculations; yet of ſome 
Miſtakes elſewhere in the Book you 
have Advertiſement, which I deſire 
(before reading the Book) to be cor- 
refed. | : 

But if it beobjected, That of divers 
Multiplicators , the Riſe and Fabrick 
1s not given : To this I anſwer, did in- 
deed at firſt intend the inſerting of the 
way for conſtituting every particular 
Multiplicator, as Thave of .0034-1- and 
0027851 in pag. 233. .00354617- In 
Pag. 21. and .cooog85028-1- in pag. 22. 
but finding many of them very much 
complicated, the denodation and un- 
ravelling them would coſt many m_— 
an 


| | wrought 


THE PREFACE 


* 4; ap- and much *paper, and fo not only ren- 

pears by der the Book more chargeable, but vo- 

 P38-233> Juminous, and beyond the bulk of a 

4234+ pocketable Vade-Mecum , (ContraQtion 

having been all along deſigned.) More- 

over, from the Riſe and Conſtitution of 

thoſe Multiplicators given, (as afore- 

ſaid ) may the Riſe of any other 1n the 

Book ( mmtatis mutandis ) be with fa- 

cility found out : Toall which I may 

further add, the Multiplicators are tru- 

Iy Calculated and fo Printed (the Er- 

rata's advertis'd of being excepted or 

*Moft of Corrected) as In pag. Ig0, 204. and in 

rhe Que- moſt Places of the Book, the Multi- 

0s heirs plicators appear true, * that is ( being 
divers furd Numbers) quam proxime verimm. 

ways, 747 Yet left I now expoſe this Treatiſe 

with, as unto prejudice, give me leave to pres 

without miſe theſe few Advertiſements,vis.Firlt, 

megfut” {t isrequiſite, that he, who intends to 

reap 3ny benefit by reading this Book , 

ſhould have a proper Genius , not only 

ready to conceive Mathematical No- 

tions, but apt likewiſe to take a kind of 

pleaſure in them : For, de quolibet ligno 

#0n fit Mercurins, Again, it Is ex kg 

e 


PlicAtors. 


TO THE READER, 


he ſhould be aforehand furtiſh'd with 

_ acomperent knowledge of the Terms 

of Artin Geometrie, and have a Notion 

of 'Sulid Bodies. as a Cube, Globe, 

Cone, Cylinder, Sphzroid, DNS and of 

ſuperficial Figures, as a Circle, anEl- - 

lipfis, a Triangle, a Parallelogrartt, a 

Square, &*c: And laſtly, he ought i m 

ſome meaſure to be acquainted with the 

Nature of Numbers, whole and bro- 

ken, at the leaſt with Naumeratior, Ad- 

dition,  SubdufFion, and Multiplication, 

but more eſpecially with*Decimal Fra: *id: 

ions, and the Nature of them, in ſome Hodder's 

competent degree at leaſt. Arithm. 
- For a Body of” the Mathematicks was 

never intended; nor can: be rationally 

expected in this ſmall Bulk 3 and there” 

fore for Demonſtrations and larger Ex- 

planations of theTerms of Art,e*c.(con- 

taind 1n this Treatiſe) I refer the Rea» 

der to the further Scrutiny of other Au» 

thors; yet if he have only a ſuperfi- 

cial knowledge of, or be but in part 

acquainted with the Terms of Art a- 

foreſaid , and a Decimal Frattion; he 

(being induſtrious) by diligent peruſal 

OE and 


| *4; by 


| | ſome m- 


| | Skelful 
| | Gamgers, 
| | Carpen- 


| | 2ers, 


| Tiamber- 
| | Afer- 

| | chants, 
| &c. 


THE PREFACE 


and ſerious obſervation of : the Work , 
and comparing the Problems with their 
reſpetive and proper Schemes , may 
better his knowledge, and much em- 
prove himſelf by this ſmall Work. 

1; is not the Intendment of this Epj- 
ſtolar Diſcourſe to. perſwade my Rea- 
der of the uſefulneſs and utility , or 
rather neceſſity of the Geametrical Sci- 
exce, or Art Metrical : The Rational 
and Convincing Prefaces of many Lear- 
ned Men, the heavy progreſs of former 
times much wanting it ,; with the gene- 
ral acceptance of, and great improve- 
ment by theſe Helps in later times, 
render ſuch Labours: altogether uſeleſs 
and ineffeGual.;z yea, through the want 
of skill in Solzd Geometryie,much injuſtice 
is daily committed by our *Common 
Manufactures , both unto others and 
themſelves. | | 

Thus hoping that my real intention 
to advance the Publick Good, will pro- 


cure from the ingenuous Reader:, a 


favourable Conſtrugtion, of what . he 
ſhall thereis find not wilfully miſtaken 5 
the which if granted, and that the La- 

bour 


To THE READER, 


bour (herein taken)do find good recep- 
tion by the Tyro and young Praditioner, 
(for whoſe uſe it 1s principally inten- 
ded.) I fhall when opportunity preſents, 
be encourag'd further to explicate and 
refine this Work , to: contract the ſame 
in ſome, and enlarge 1t in other places; 
and alſo to expoſe to publick view ſome 
other Pieces remaining by me in ans. 


ſcripts , which I have not (though ſol- 


licited to their Publication) hitherto 
thought worthy to ſee the light ; one 
is a Treatiſe of Compornd Intereſt ; a- 
nother, of above an hundred Extraor- 
dinary Caſes in Plane Trigonometry; a- 
nother, of Arithmetical Rarities ;, and 
laſtly, my ſmall Piece of Abhetorique, 
new modell'd, and render'd more per- 
{picuous, intelligible, and delightful : 
Of each of the three foremoſt, doth 


after the Epiſtle follow a Taſte. 


But I fear I have made my Gate too 
broad, in proportion unto the nar- 
row Walls of the City , and will there- 
fore detain thee no longer in the Porch, 
but invite thee into the Houſe , where, 
fuch as I haye, is ſet before thee 3 

an 


THE:\ PREFACE, cc. 
and .if thou find  not-iſych chear, and 
variety, as thou expetted(t ; yet prant 
thy Acceptance and 'friendly. 'Reſent- 
ment , fir Ince: :: it Is according to} the abi- 
lity of. by 
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SSSSSASUSBRS 
| A Taſteof ſome Manuſcripts, yl by we, 


for the Entertainment of ſome ſpare 
Minntes and exerciſe of Art. 


ere is an Annuity, or Yearly Payment 
' of an 1007.:for a term of 115 Yearsto 
be ſold : Whether is it better for the Purchaſer 
to buy the ſame at 6 /. per Centr. per Annu, 
Simple Intereſt , or at 6 /. per Cent. per Annum, 
Compound Intereſt ; and by how much ? Whar 
alſo is its Value at 81, per Cent. per Annum, 
Compound Intereſt ? | 


A takes up 3oo /U. of B, ſecuring a Pay- 
ment of 5 [. quarterly. unto B, until he be re- 
imburſt his Principal , with Intereſt upon In- 
tereſt , after the Rate of 6 7. per Cent. How 
many full Quarters Rent muſt B receive , and 

hat ought his laſt Receipt to be ? 


4 . 


F an Oblique-angular Plane Triangle, 

having the Vertical Angle = 116 deg. 
25' 0r116,4166667-þ- deg. a Leg = 350, 
and the Altern Segment of the Baſe (made 
by the Perpendicular) = 410 : To find the 
Quantity of the Baſe, or Perpendicular. 


Of a ReRtangularPlane Triangle , Having 
the Area = 1728, and the Appregate of the 


H 
= - 
, . / 
4 
= 


A ,TaSte of ſozze Manuſcripts. 


Hypotenulſe and Cathetus = 1 3445 3321; To | 


find the Sides. 


moms 


Of the y {rithmetical Queſtions, take only theſ, 


two following , VIZ. 


Ship Sails from a Port upon ſome Rum, 
7" between the South and the Weft , util 
the Diſtance Sailed be 2o Leagues more than 
the Departure from che Meridian of the Place, 
whereat the Voyage began, and 9o League 
more than the Difference of Latitude : What 
is the Diſtance, Departure, Difference of Lati- 
rude, and the Courſe ? 


Three Merchants, wiz. A, B, C, enter into 
Company, A put in 3507. more than B, and 


Band C together put in 840 /. their Common. 


Gain 1s 660 Ll. whereof C his ſhare is 210, 
What diſtin&- Stock did each Merchant bring 
into the Bank , and what particular Shares 0t 
the Common Gain muſt A and B receive ? 


: 
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SYNOPSIS 


MeErropicar InpveEx— 
OF THE 


Stereometrical Problems, &c. 
in this Bo OK. 


' Of a Circle. 


H Aving the Diameter , To find the quantity 
of the Periphery, pag. 2. And the Cori- 
verſe, pag. 3. Re ; | 

To find the Circles Area in Square Tuches , or 
24 Wine, or Ale Gallons, pag. 3. And the Con- 
verſe, pag. 5. | | 

Having the Diameter of a Circle, and verſed 
Sine of its Segment ; To Calculate the Chord- 
line , the Periphery , or right extenſion of the 
Arch-line, Area of the Settor , and Area of the 


Segment , pag. 5,7. Alſo, having a Circles 


whole Area, in Square Inches, and the verſed 
Sine of its Segment ; To find the Area of that 
A C tr q its 


PRogL: 
2s. 


Jo 


"- 
4. 
Ht 


8, 


ql. 


£2. 


A SYNOPSIS, or 
Circles Segment, by a ſingle Multiplication, wii pag, 
the atd of the Table of Area's of Segments, gya; 
PAaB- 7. El 2 
To find the Area of an Ellipſes Segment,pag.h, F li; 
Having the verſed Sine and Chord of (C al, 
Circles Segment , To find the Diameter of th ally 
Circle. and Area of the Segment, pag. 9. Cycl 
Having the Diameter of a Circle, and Aru" __ 
of its Segment , either in Square Inches , or A. 
or Wine Gallons ; To find the quantit) of thOf 
Segments Arrow, pag. 10, IT. O! 
Having the Area of a whole Circle, an 
the Area of its Segment , either in Ale or Win T 
Gallons ; To find the quantity of the Chord-lin W8l 
pag. IT. a 
Having a Circles Diameter ; ayd the ver ſo! 
Sine of its Segment ; To find the Chord lin Ale 


Gan; 
$7. 12. 
w _ #:: th 


hid, 
Of an Ellipſts. like 
Wwher 
To Gamge and Inch aTunnorVeſſel, havinbut p 
parallel an equal Elliptical Baſes , althe ſituate 56. 
Pag. 15, 109, 238. And not alike ſutuate262. 
PAY. 2.39, 240» | , Eu, 
To Gange a Tunn conſiſting of parallel aniSqua 
unequal Elliptical B all e8, alike ſutuate, Pag. I 7 Fallei 
147. And nt alike ſituate, pag. 244. Whethafame 
the ſame te a Froſtum of an Elliptical Cone af ut 
Pag. 241. Or 4 Cylinaroid, by Calculation! 0 
Pag. 145, Or by the Cyclometrical T able,®1ra 
pag." 


Or INDEX. 


"pag. 242, Is whole, pag. 147, And 


Its, graaually from Inch to Inch, pig. 149+ . 

'* To Gauge a Tm in the form of a Circul- 
7.8 Eliiptical Solid, called a Cylindroid, in whole, by 
F (Calculation, pag. 19,154,156. And graay- 


Pao. 


thally from Tach to Tuch, pag. 15d. And by che 


Cyclometrical T able, pag. 111; 246. 


(re 


Al | 
h Of the firſt Ten Regular Pot rGons, 
or PoiyYGoNnlaLl SOLIDS, 
© * TI. Having the Siae of aneAquilateral Tris 
in #wgle; Tofind by a ſiugle Multiplication,(with- 
out hnowleage of the Perpendicular) the Tri- 
ſu®ngles Area, either in Square Inches, Acres, 
1s Ale Gallons, or Beer Barrels , applicable to the 
'Ganging (either in whole, or in part) of a Tun, 
#2 the form of an «/Equilateral Triangular $0- 
—lid, when the Baſes are equal, parallel, and a- 
like ſituate, pag. 1. To Gauge ſuch a Tunn, 
when Pyramiaal, (1. e.) the Baſes being unequal, 
inbut parallel, and alike ſituate, in whole, pag : 61, 
e856. And graaually, from Inch to Inch, pag. 
te 262. | 
2. Having thelength, breadth, and depth of a 
miSquare Tum, conſiſting (1.) of equal Baſes, Pa- 
 7,Fallel, and alike fituate, To Gange and Tuch the 
herfame, pag. 21, 22. (2.) If the T ann conſiſt 


14: 


of unequal Baſes, and proportional S$1des, paral-. 


on,Fel and alike ſituate , being the Fruſtum of a 
le# Jramia ; To Ganre the whole T7 #18, pag. 169. 
8, : A 


4 z Aud 


PROBL.! 


_ To Inch it, pag. 
are not althe ſituate, pag. 25 0: 


54 


4. 
X 6, 


I 7. 
I SO. 


I 9. 
2ZOes 
21. 


22s 


2 3 


-T'Os 


The SYNOPSIS, 
And to Inch the ſame, pag. 170. (3.) If th 7 
T un conſiſt of unequal Baſes, and dijproportis whe: 
nal Sides , parallel and alike ſitnate , calldi ©- 
Priſmoid ; To Gauge the ſame, pag. 148, 241,0f 4 


149, 248. When the _ 
&c. 


(4+) If the Tunn conſiſt of two parallel, qus Calc 
arangular and unequal Baſes , but equal ſidesi pag. 
each Baſe, it is the Fruſtum of a Prrami T 


Ganged, pag. 162. 
But after the beſt Form, pag. 168. 


And Inched, pag. 16; Rule 
fully 


(5.) If the Tunns Baſes be Heterogeneal,vi ty as 
that at the bottom, a perfet> Square, andth 235 


above, 'a Reftangular Parallelogram, to Gan 


A 


the whole Trunm, pag. 251. And ta Inch it) free 


Rule tn pag. 158, 
the, 


Having 
Dimenſions of 4 


Tann, in the 


form of any of 


| Tabi 
Pentagonal,pag.24,2 57,26;; | 
Hexagonal, pag. 25, 2 58. VIz. 
Heptagona], pag. 26,258, 4 7 


theſe eight Po- | Octagonal, pag. 27, 258. 
lygonial Solids 7 Nonagonal, Pag. 28, 258, 
To Gauge and | Decagona), pag. 29,259. '__—- 
Inch the ſume, | Undecagonal, pag. 30, 25 
when the Tunns Dodecagonal, pag. 31, 25) 
Baſes are —,orJ Fx 
When the Tunn is Pyramidal, pag. 256,26 * 
Having the Side of a Tam, #n the form® w 
any of theſe Polygonsal Solids , to find its Dit, = 
meter, Pag. 32. po "O08 
To Incha Cooling Backin the form of a Rhow 
beidal Solid, pag. 13, | 


Fa hs 


Or INDEX. PROBL. 

th Av alſo, to Gauge the Wort remaining mit, 47, 
ti when partly empty, pag. 127» 
di .A Cyclometrical T able, exhibiting the Area's 
41.0f all Circles (in Ale Gallons, &Cc.) from 1 Inch 
idizo 6 Yards Diameter , and in (Wine Gallons, 

'&c.) from n Inch, to5 Feet Diameter ; both 
4 Calculated to every 55 and quarter of an Inch, 
51 Page 25, 5©O- 
wd The Conſtrattion of this Table appears inthe 
6; Rule upon Probl, 3. but more particularly and 

fully in pag. 233. Some of ts excellent Viils- 
vi 8) aud various Uſes appear (inter alia) z2 pag. 
th 235, 67, 68, 89, 93, 94+ 
m ÞA compendious way for Gauging and Inching 
th five ſorts of T unns, by ata of this Cyclometrical 


Table; 


1. Conical, pag. 236. 
6; 2. Cylindrical, pag. 237. 
. Viz. Of 3. Spheroidal, pag. 238. 
, 4 Tun) 4. Elliptical, of equal, or unequal Ba- 
| / ſes, pag. 238. | 
, 5. Circulo-Elliptical, pag. 246. 
- Of a Sphere, or Globe. 
F Having the Axe, to findthe liquid Capacity, 24. 
Pag+ 5 4- And the Converſe, pag.'s 5. 


Having the Diameter of the Baſe of a Sphears 25, 
Sefton (intercepted, &c.) and the Sections Al- 
gf #t1de ; to find the whole Axe, pag. 56. 

Or to find the Seftons liquid Capacity, with- 2.3, 
ft knowleage of the Axe, pag. 59. Ha- 


PRoEzr:L, 


2%, 


29. 


ues 
(J 
. 


_ a 


The SYNOPSIS, 
Hawing a Sphears Axe and the Altitaae 


ts Section, (intercepted as aforeſaid) to find 


Diameter of that Sections Baſe, pag. 57- 
Or to fina that Seftions liquid Canacity, wit 
out knowledge of the Diameter of its Baſe, p. 5 
Having the Axe of a Sphear, and Altitua: 


its Zone, "7 entercepted between two Planes þ 


rallel, one of them paſſias by the Center) tf 
ther with the Z ones leſſer Baſe to find the Z : 
[17414 Canacity by Calculation, and by the ( 
Clometrical Table, pag.:62. 


To fini the Side of a Cube, equal (in Cay 


city, unto that of a Globe propoſed, pag 63: 


— — 


OF a Cylinder. 


Having the Diam:ter of the Baſe , and, 
titnde ; 10 Gauge and Inch the ſame by Cal 
* 4G Pag, 55. And by the C Je lometrical Tab 
Pag. 60. 

Having a Cylindrical Veſſels liquid Capaci 
ro find the Diameter of its Baſe, by Calculati 
pag. 67. And by the Cyclometrical Table, p.t 

Haviao a C "indrical Tus liquid Capac 
ang the Diameter of #ts Baſe; to find its Dq 
or Altirnde, by the Cyclometrizal T able, pag. 

To Ganre and Tach the Fruſtumof a Cyl 
cut with 2 "Plane, parallel ro the Axe, by aid 
te Table of Area's of Segments , Pag. 70. 

'#; f Ps 'J linders Fruftum cut with a Plane,t 
ralel ra tne Ave, (ths Axe lying PRI tot 


4 


Ap 


Or INDEX. 


Horizon) having the Diameter of the Cylin- 
ders Baſe, the liquid Capacity of the whole Cy- 
linder, and of its Fruſtum ; to find the quantity 
of D, m, or v, m, either of the Fruſtums Alti- 
tude (in Inches, &c.) which i the Arrow, or the 
Diameters ary or wet part, 


Of a Cone. 


Having the Axe or Altitude , together with 
the Diameter. of its Baſe , to find its liquid Ca- 


'' pacity by Calculation, pag. 72. And by the Cy- 


clometrical T able, pag. 7 3. 


Of a Conical Tunn, or Fruftum of a 
Cone. 


Having the extream Diameters and Depth ; 
to find the whole Cones Axe, pag. 74. 
To find the common Addend, or Subducend ; 
Pag. 77. | 
.To find the whole Tunns liquid Capacity, by 
Calculation, pag. 75- And by the Cyclometrical 
Table, after a new way, pag. > 36,247. 


As-alſo, to-Gauge the ſame, Inch by Inch, 
© from the leſſer Diameter to the greater, by Cal- 


C:ulation, Pag. 77. 
Or from the greater Diameter to the leſs,p.83. 
And by the Cyclometrical T able, with divers 
apt Inſt ances and Examples, from pag.3g to 108. 
To find any Tunns Dripp or Fall, pag, 87. 


a4 To 


PROBL, 


33» 


Pro BL, 
30 
44+ 


42. 


The SYNOPSIS, 
To find a Conical Tunns ſide or ſlant heighth, 
Pag. I14. Ws | 
Having the perpenticulay Altitude, and Side- 
line of a Conical Tum, together with its Dia- 
gonal , to find the Veſſels extream Diameters, 
GzC. Pag. 115Fo | | 


To find the number of wet Inches, or altitude 


of the Liquor , when any aſſignd part of the 
T unns Capacity remains un ut, by Calculation, 
pag, 120. Ard by the Cyclometrical Table, 


Pag. 123. 


Having a Comcal Tunns loweſ# Diameter, 


and the quantity of Liquor remaining 11 tt ; 
(whether the Veſſel be full, or in part empt)) 
rogether with the Diameter of that Liquors ſu- 
perficies ; to find, by Calculation ; the Liquors 
Altitude, or number of wet Inches, pag. 11 3. 
Having the liquid Capacity of an Elliprical 
Cone,and the ſeveral Side-lines, or flant heighths 
of aleaning Tum , together with the Diameter 
of the Cones or Tunns lower Baſe; To findthe 
leaning T wnns liquid Capacity, pag. 124. | 


' To Geuge and Inch a Brewers Copper, with 


defalcation for the riſing Crown, pag, 129. To- 


gether with a Rule for Inching any Spheroidal 


Vegel, applicable to a ſtanding Catk, pag, 137, 
_ 


Of 


© 


Or INDEX. 


Of a Sphzroid. 


Having the Axe and leſſer Diameter , To 
fd its liquid Capacity, by Calcalation,pag.1 39. 
And bythe Cyclometrical T able, yag. 1 40. 

Having the Axe and liquid (apacity ;, To 
find the leſſer Diameter, pay, 140. 

Having the leſſer Diameter , and liquid Ca- 
pacity; To find the Axe, by the Cyclometrical 
T able, pag. 142. 2 

To cut a Spheroid with a Plane, parallel to the 
Axe, applicable to the Gauging of a Catks V a- 
cuity (partly full) lying with the Axe parallel 
to the Horizon , when the ſuperficies of the re- 
mining Liqnor Cuts not the Heads, p.143,205. 
Of a Spheroidal Tunn, having the Dimen- 
fins, to Gauge and Inch the ſame, pags137, 19 I, 
p A 


onthe! , 
To cut a Spheroid with a Plane, parallel tothe 
leſſer Diameter ; or, to find the Solidity of the 
Zone of 'a Spheroid, pag. 145. Vide pag. 187. 


THE 


$55 


$2. 


The SYNOPSIS. 


THE SECUND PAAKT 


—— 


The Art of Wine, Brandy , or Oyl 
Cask Gauging, explained in Four- 


teen FSA LEMS, V7z,. 


EJs a Cashs Boung Diameter, and 
Length ; To fond the Diagonal dhe. 


rically, Page 195. 


Having a Cashs Boung Diameter and Die: 
gonal , Fo find the Length Arithmeticaliy , 


pag. 176. 


Having a Catks Dimenſ ons, To find the 
Luantity of the Spheroias Axe, pag. 176. 


Having a Catks Dimenſions ; To fina its. 
whole liquid capacity, as S pheroidal, pag. 179, 
235. As Parabolical, pag. 181. As Com- 
cal, Page 183, As Cylinarical , pag. I 84. 


Having a ſtanding Casks Dimenſions (partly 
ful ) 4 the Altitude of remaining Liquor , 
with the quantity of the Spheroids Axe ; To 
find the Diamaer of that Liquors ſuper ficies R 


P28. 185, 
Having 


. Or INDER, 


Having the Dimenſions and whole liquid Ca- 
pacity of a ſtanding Cack, (partly empty) toge- 
ther with the Diameter of the Liquors ſuper- 
ficies , To find the quantity of remaining Liquor 
at any Altitude , or number of wet Inches pro- 
poſed , being in effeft to Gauge the Zone of # 
Spheroid, pag. 145, 187. 


Having the Dimenſions and whole liquid Ca- 
pacity of a landing Cath (partly full) together 
with the quantity of remaining Liquor , and the 
Diameter of the Liquors ſuperficies, To find 
the Liquors Altitude , or the number of wet In- 
ches, pag. 195. 


Having the Dimenſions of a Cauh,, lying with 
the Axe parallel to the Horizon , partly empty, 
(the ſuperficies of the Liquer not cutting the 
Heaas ) rogether with the Boung Diameters ary 
Inches; To find the Vacaity in Wine or Ale Gal- 
lons, pag. 205, 143. Probl. 52. LL 


A Tableof Area's of Segments of a Circle, 
pag. 21c. The Conſtruction of this Table ap- 
pears in Probl, 4. And part of its Utility ap- 
pears in the bottom of Page 7. and in Probl. 3 4. 


" and63, &c, 


' TheUſe of this T able, pag. 23.1 —7, &Cc. 


Having the whole liquid Capacity of a Catk , 
Jing with the Axe parallel to the Horizon, (part- 
| | | a ty 


PRoBL,' 


a 
60g 


GIs 


62, 


6 3 F 


Pater: 


The SYNOPSIS, 


ly empty) the remaining Liquor cutting the 
Heads , together with the qnantity of the Boung 
Diameter , and of its dry part; To findeither 
the Vacuity, or the quantity of remaining Liquor, 
by aid of this T able, pag. 267, © 


To find the Boung Diameters wet or dry Inches 
of a Cack,, partly empty, lying with the Axe 
parallel to the Horizon , the (uper ficies of the 
remaining Liquor cutting the Heads, pag. 269. 


Of aCauh, afſum'd for the middle Fruſtum of 
a Parabolical Spindle , lying with the Axe pa=- 
rallel ro the Horizon, (partly empty) the . ſuper- 

ries of the remaining Liquor cutting the Heads ; 
To find the Vllage or Vacuity , as alſo the quan- 
tity of remaining L19quor, pag. 2 2. 


Of a Caih, aſſuma for the middle Fruſtuns 
of twa Cones, abutting upon one common Baſe, 
lying with the Axe parallel to the Horizon (in 
part full) the Liquor cutting the Heads, To 
find either the Vilage,or the quantity of remaining 
£:9uaor, pag. 2 84. | | 


T o find the Vacuity, or the quantity of remain- 
ing Liquor in a Cylinarical Catk, (partly empty) 
ly:ng with the Axe parallel to the Horizon, pag. 
2 06,280, D. 


Of a Cylinarical Cack (in part ful) lying 
Wh the Axe parallel ro the Horizon, having 
| | | the 


Or INDEX. 


the liquid Capacity , Diameter of the Baſe, and 
the Vacnity, or the quantity of remaining Liquor ; 
To find the Diameters dry or wet inches, pags 
287, 289» 


Of a Sliding Ruler, its Deſcription and Vti- 
lit, together with Inſtrumental Operations there- 
by, pag. 291. &c, 


E R- 


ERRATA. 


Ag.1.1 8.for Triangle, r. Triangular Solid 3 

[. 12. for it r; the Tunn; Adarg. r. Fig. 3. 
P.2.bottom, Marg.r.Fig.7. Pag.q. l.*.for O91 
&c.r, .00339999202. P.r5.1.16. for Elitplis 
r.Elliptical Solid ; Afarg.r Fig.15. P.17 l.- for 
irregular Ellipſis ”. an Eitiptical Cone ; Afirge 
rPe.15. Path: 635, r.Polygonial. P. 33.4.6. 
for Tunn,r.Tunns Baſe ; /. 1 2.for 5,6,00c.r. 3,49 
5,6, &c. P.57. 1.6.for Axe ſought r. Axe be 
ſought. P.70.1.8.r.Prob.63.P.11 3.1.2 3.r.Prob. 
63.P.138.bottom,for 56 & 58.7.57 and 59. b. 
I45-.4.13.r Prob.63.P.157.1.16.r.3c,d,=105» 
P.158.1. 15. after the word(Tunn) 7, from 
the Circular Baſe upwards , axd blot out thoſe 
woras, in the upper lines P. 163.1.13.rcad 
.o00098 &c, P.18+.1. 10. blot out (the; ) 
l. 1 4. blotouts at Fraſtums. P. 196. l. 5. for 
ot r, on Probl. P. 205. /. 8.x. Vacuity. P.209. 
{. 3. 7. Semidiameter at the Boung. P. 268. 
{. 4. 7. 1.00000. /, 27. for Tabular Circles 
Radius yr. Tabular Semi-Circles Arrow ; /2/ 
line, r. next leſs Arrow, Pag. 269. /. 8. for 
Ioper IT. = x. the Tabular Area of Arrow ; 
l. 18.7, 1,00000, P. 271.1, 11. r. Arrow or 
. Produt, P. 276.1. 17. ». the next lefſcr Ar- 
row. P. 277.1.16.r. next leſſer Arrow .55 80 
per Table =.57369; L19.r. .57369. P.2 86» 
/. 4. r. Pipe, /. 11, 7. the whole Casks Cz- 
NCity, 


fq 
”m 
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fol 
th; 


"WW WW 
[Cny 
l 


PEE oF 
ET | 


ak nip &Þ3:1% = 
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Pracrren G. AUGING, 


$6 8393. Tit r, or” 2 oof 
EE i pela 


By Mur:riPracarION only. 


> £4 ' "80 Bb 


I. PRoeBL. 


Here 15:4 Tun in the* form of «an equi- 

\ Interal Triangle , each of the three 
ſraes , as well at the top as bot- 
' tom, being 160 Jnrhes How many 
ſquare Inches are'this Trianptes Area , and how 
many Beer Barrels may each wet Inch of it 
cont ain ? 


» CHE OT i ow at _- "_— 


The Rule. 


— ” . © "x - 


Multiply the Square of the ſemilide by the 
ſquare Root- of [3, which is -1:732 o5—, and 
That Produ@ is = the ſquare Inches of hit" 
B Triangles 


2 Stercometry or Prafical Gaugine ; 


Triangles Area 2 But to find each wet Inches 
capacity of a Veſlel in that form; in Ale Gal- 
lons, multiply the of the ſemilide by 
-006143027— and for the Inches capacity in 
Beer Barrels, multiply the q. of the ſemilide 
by .coot906119-4. 


 Butif the Area be ſought in Acres, multiply - 


the q. of the ſemilide al by oro825 32, 
and that Produ&t is your delire, 


Multiplicat; for Beer Bar, =.00017061 1 
| v0. of Senilide = l FAA 
682447600 

10236714 
Reſp. Beer Barrels 1.0919161600 
Per each wet Inch, 


SIP —, QC. of ſemilide —6400 


69282000 | 


I039230 
_ Inches r1085.12000 
rea of equilateral Triangle, 


—— 


- IT. PRoBi; 


The Diameter of a Circle is =1.5957691— 
Inch. What i its Periphery ? 


The 


Perfortted by Multiplication only. 3 

| The Role 0 
Mult. the Diam3 always by =3.141 5927-3 
Area of that Circle whoſe Diameter = 2, atid 
- that ProduR, Reſp. = 501 325624 the Circles 
Periphery ſought. _ | 
The Converſe. 


The Periphery of a Circle is=5 .o1 32 $624-|- 
Whats its Diameter ? 
Multiplicator for 3.1415927 =.31$31-- 
$01325624 
t 503976872 
4010604992 
501325624. 
1503976872 _ 
Reſpotiſ. = 145957695937 544 
The Diameter proxt [api a; 


11]. Pkotz, 


| There i a Circle, whoſe Diameter is =200 
Inches z how many ſquare Inches are = this 
Circles Area, and alſo what i the Atea of this 
Circle in Ale Gallotis ? 
The Rule. | 
Multiply the 9. of. the Diameter given, by 
the Area of that Circle, whoſe Diameter is 
unity, viz. by .785 398163 5-þ and that Pro- 
du is = Area of the Cirde propoſed, in ſquare 
Inches, Perches, &c. But + the Circles Area 
be ſought in Ale _— ; Multiply the 9. ot 
2 the 


4 Sterconetry, or Praffical Ganging, 
the given Diameter: by .0027851-]-,, and for 
Wine Gallons by 0011333344, and that 
i, Product 1s your :dtlire g or it appears by ocular 
-anſpe&tion of the Cyclometrical Table. . :;f; 
785 3981635 
. of Diameter . 40000 


 Arcai In Gare Inches 3141.5. 9265400000 


Multi TIE for Ale Gal, = .0027 851-1 


40000 
- Area in Ale Gallons I 11.4040000 


| The Converſe. 
Thers 5 5 4a CIR CLE'whoſe AREA 1 


=3 141592654 ſquare Inches, or 111.404 


Ale Gallons , what is its Diameter ? 


. The Rule. 


Multiply the ſquare Inches of. the Area by 
1.273229549, (the q: of the Diameter, of 
that Circle ; whoſe Area is unKy ; ) which 
. done, the ſquare Root of that ProduCt is = the 
Circles Diameter ſaught. . 

Bur it' the Area be propoſed in Ale Gallons, 
multiply the ſame by 3.59.05 3.6-}+, and if in 
Wine Galons, by 294.11 83-1-;apd the ſquare 
Roor of 'that- Product is =: the. Circles Dia: 

' Meter ſought, bk 


31415-93-]- 


Perforneed ” OT only, - 5: 


1, 3:H4&T 5-9 3 
1427 324+ 
12560372 
; 62631806- -+: 
9434779 
STQUTIYE Ls 
- 6283196 
: 31415393 
q. of 200 the Diam, 40000,0187132 


WB. 


— 


Multiplicator for Ale Gal. = 359.0536 
111.404 
14362144 
143621480- * 
3590537 ft * 
ba 30 ES 
3590537 


40000.01 83944 
The q. of 200 the Diameter ſought. 


But having a Circles Area in Gallons, - its 
Diameter is given by OOIgS of the Cyclo- 
metrical Table. 


a 


To Calculate the Area of a Seftor, and ve the ©1919 Tab, 
Segment of a Circle, | of Areas 


of "ep. of 
a Circle. 


6 Ctereomeiry, or Prafical Gauging, 


The Semidiameter of the Circle RC, (the 
whole Circles Area being unity) 


The verſed Sine Re in the "Mm 
Ratjoof ,3620 parts, but 


DD” 


==.40847326 
And oC =e15571632 


= whole Diameter = 1.12$37917 
+3620 


 Produt = -20847326Þ 


Rem, of Niam. =.71990590 — 9,8572757 
Verſed Sine Ro =,40847326 — 9,6111635 
Then a Geomet. mean propart, — 9,468.4 392 
Between them — ——rm—_ 

= Semichord, mo 542275 —= 9,7342196 


| Ta find the ob at the Center , viz, the Anglt 


m Cn, the Analogiſm is, 
Compl. Ar. 
—0,2485750: AsCy whichis = ſemidiam, 
oF 641 395 8— 
+ +++++6 « « tothe Radius,or Sine of god. 
| | the right Angle C o » - 


—9,7342196 : $9 is « # the Semi-Chord 


9,9827946: totheSine of deg. 73,97839 
17939 


The Apple at the Center yxzCy deg. 147495675 
EY The 


184 


A [3 & jw Ng by & 


kad 


724436975 : As 360 degrees 


performed by Multiplication only, 7 


The perpendic, of Triangle C 0=.15 571632 
"_ the Triangles Baſe — +<542255 
Produ® .08444106742800 

Areaof Triang| 


emCno. 
To find the Perighery of the Arch Line, mR#, 
vſe this Angalogiſm, : 


Compl, Ar. 


2FIOT 348: 10147:95678 AngAat the Cen. 
0,549 6049 : : $03.544908,the Periph. of the 
_ fame may > "> _ 
©,1634372 3 tO 14456925 AP ry 0 
723462 5 the Arc 1 | 
364 8g : 8 the lide of the parks C #—Radius 
—— Of the —_ pe RY 
Lo990 192075 Product, = Area ot t 
HI wo Seftor, wR»uC. 
$98444106742800 = Area of Triangle ; 
»Cn0. 
$32654988449275 = Area of Sega. mR #4 
And not | 
e3271 8,667 56 
nor 2 
e4Z2618, & Y 


Suppoſe the Evrcles Diameter be 25 Hiches , Fig, x7; 


_—_ the verſed Sine be 9 5 or 9:05, and 
he Circles whole Area =490.8739 « whet #4 
the Arcaof the Segment c x do? 

B 4 , The 


B Stercometry,'or Praical Gauging, 


EIT 4: PORTION. 4 
The verſed oINe, = 995... 
Multiplicator tor, Diam,' 25 = '.04 
ERS h «36230 =per., 01, 


> - c 4 : 
« < þ 7% ”'F 2 #4%k * os 
af = «- c* *% - . » » 4 ry 


--* "ns Circle ©495:8779 
+3620 per Tab, = .32655 
4355 6 SIT 

þ int: 0506, 2 5 0 ITT. 


aiato.. I. ,.- 29452434 
inde £27 6  TeTS 


14720217___ 


Reſponſe. Area vf Segment = 160.29487 2045 


a ww 


Eaving the'lefſer Diameter of an Ellipſis 
(/eppoſed #0 be inſcribed in a Circle) to find the 
Area of the Ellipſes Segment , correſponaent to 
any Segments Area of the Circle propoſed. 


Admitting the leſſer Diameter of the Elo 
te.8s, to find the Area of the Segment of the 
Ellinfis, correſpondent unts that af .the.Cixcle laſt 
Feng, ſave one, . Ln i ot a 
Au); | ; | 


' RE 2 : Compl. 


A. fe © A, -& 


> © 


kd A Ws 


Performed by Multiplication only. 9g 


, Compl. Ar. UH 
99475449: As 1.12837917 the Diame- 
| fer of the Circle, : 
—9.9294189; to . $5, the leſſer Diameter of 
MT x the Rio: |. :.- 


9,513 9495 : So.1s 3 2654988.,the Area of 


the Segment of -the Circle, 
—9,3909133: t0,2459876—, the correſp. 


Area of the Ellipſes Segment ſought. 


VI. PROBL, 


Having the Chord of a Circle cod 120 
Taches, and the verſed Sine X © 20 Inches; to 
find the Diameter of the Circle , and Area of 
Hs Segment, 


The Rul Co 


The Square of the: Semichord co or 04, di- 
vided by the verſed Sine o x, quotes the remain- 
derof the. Circles Diameter , which added unto 
o x, the verſed Sine, rhat Sum 1s = the Circles 
Diameter ſought : Then proceed according to 
dirg<tion of the precedent Rule, tor finding the 


Segments Area. - EX 


LO I” 4 | 
qof Semichord co = 3&00(1 80 rem.of Diam. 
X0 = ZOO00 20 x0 
2z 260=Circ.Diam, 
VII. 


Fig. II, 


Hg, Il, 


i. 


10 Stereometry, or Pratfical Gangine, 


OA CCC 


VII. ProBL: 


Having the Area of the Segment of a Curl 
=779.0665 ſquare Inches, as c xd ©, together 
with the Cireles Diameter em 200 Inches 3, Ti 
find the quantity of the Arrawgr verſed Sone,x 0, 


The £ of the Area of that Circle whoſe Diame- 
ter Is 2, —.,785 3981635 

The q. of the given Diameter 40000 

Area of propoſed Circ. = 31415.92654 


For which the Multiplicator=,00003 1 83099 


Propoſed Area of Sep. inq.Inch. 779.0665 
Mult. for Area whole Circle=.000031 831+ 


Produt = .02480 
I, diff, 02450 
diff, .o00030 


I find ,02450= per Table ,o600, diff. ooobt 
Then | 


«00060; 10 33.00030 = .0005 
ſo I find 102489 = ,0605 Arrow of.T, 
«0605 


The propoſed Diameter 200 


Refponſ, the verſed Sine = 1241 000 


Havity 


an a af -£40.. 


4 - -- — 


Performed by Multiplication only, 11 


Having the Areaof a Cireles Segment in Ale pig, xy, 


Gallons viz. 100,8652, together with the Circles 
Diameter = 400 Inches; To find the quamtity 
of the Arrow, or verſed Sine, of that Segment. 


The Area of that Circle whoſeDiameter is x, 


— Ale Gallons 002785 1 
q. of Diameter 400 = _- 160000 
| 167106 | 
27851 


Area of whole Circle in Ale Gal.44 5.616 
For which the Multiplicator ==0002244085 
Area of Sega. propoſed in Ale Gal. r00.8652 


| Produft =.22635 
I find per Table = 22578 =.2770 diff. 114 
diff. 57 5 
Asd.114:10;;57:510 22635=2775 


The given Diameter a | 
Reſporf. the verſed Sine xo = 111(0000 


VIII. PRozr., 


3 Ale Gallons 100.8652 , togerhir with the 
whole Circles Area in Ale Gaion: 445.616 z 
go find the quantity of the Chord Line, cod. 


Mul- 


Having the Areaof the Segment of a Circle Fig: x15 


Fig, Ii. 


12 Stereometry, or Pradical Ganging, 
Mulripiicat. for Ale Galions always 359.0536 


Whole Circles Area ' © 555) ©: g255616 | 
| Produ&t " —166000O%. 


*  Theq,ot 400 =the Circies Dianterer. 


Then by the NeXt ! orecedent Rule, the verſe 
Sine, xo, =111 Inches. 


Then the Semicherd. c 0, being 4 Geometrical 
Hearn proportional between the werſed Sint, 
(found : ic ) and 39 the Remanmaer ER Fs 
Diameter , To find that Chord: 


The Remainder of the Diameter - i 2 
. 


89 
The verſed Sine r 


T 


_ 
2%g. 
52079 
The q.of +79,TOGI Inch. for the Semichord:s 0. 


2 


Reſp. 358.2122 for the Chord e © 4. 


IX. PRoBL, 


Having a Circles Diameter em 200 Izches, 
and the Verſed Sine of its Segment X 0 20 Tuches; 
To find the quantity y the C ms cod. 


+ "whole 


Ng, Nd 


"Performed: by-Multiplication-only. 12 


Leer 2 TERS SS. > >» 4145 FACET? DIL $5 54 44 Jh=ps 27 $384 - 
"1.1 Whole Niameter = 200.7, 
CY Verſed Sine, =- -204 11;uÞ,, 
1,11, Rem.Diam, == Ado 1, 1 54 
Multiply per Verſed Sine 20- 
36co 


Which is the q. of the.Semichord c 9 60 Inches, 
ſo the Chord-line 1s;— 1.20 1nches. 


__— —_ —_— 


3 . p- d+43 


Ps X: -PROBL: 


- 


T here is a Brewers Cooling Back in the form rig. 16, 


of a Trapezinm ,. 45. ae 152 Inches, E15350 
Inches, 4 o 18x Inches, audoa 260, and the 
Diagonal 0 e=32a Tuches, dividing the Tra- 
pexium into two Triangles; To find the Area of 
the Trapezium in ſquare Inches, as alſo to find 
how many Beer Barrels each wet Inch of the Back. 
COntanns. 


'The Rue; .: 3 «©: 


1, . From the Semiperimeter of a Triangle 
ſubduR each (ide ſeverally. : 

2, Multiply the Semiperimeter and the three 
difterences aforeſaid by each other, according 
to continual Multiplication. 

3- The ſquare Root of thar Produt is = 
the Triangles Area in ſquare Inches. 

4. The Sum of the Triangles Areas (fo 
found) is = the Area of the Trapezium in 
ſquare 


- 


14 Stereometty, or Prafical Gauging, 


__ Inthes; which for Ale Gallons multi: 
plied by ,00354615>, and for Beer Barrels 
tnultiplied by .oooog850279+, produces the 
capacity of each Wet Inch-in Ale Gallons of 
Beer Barrels. 2 


04=— 260 

ae—=1I52 

eo= 320 

Perimeter of Tr,a eo=732 
Semiperimeter = 366 : 25563481 n 

IOG : 2,0253059 

214:2,3304138 

46 :1,6627578 

| 8,5 819586 


@—_— 


| 19542346=4,2909793 


ei—192 
$8 —= 350 
0e= 320 
Perimeter of Tr. exo = 852 
Semiperimeter = 426 : 2,62 94096 
244 : 2,3573898 
76 :1,8808136 
106 :2,0253059 
8,9229189 


= 4:4614594 


41 


) 
Performed by Multiplication only, 15 


4,4614594 : 2593740 
J 195 42.46 
e 'Arezof a Trapezium ing. Inches 48479.86 
f Mult, for Bcer Barrels = .o0000985 0279-4 
43631874 
3 3935902 
9695972 
242399300 
38783888 
43631874 
Beer Bars per wet Inch 4.775401468 8094 
Being = the Trapeziums Area in Beer Barrels: 


XI. PRoBL. 
Theye 5s a Flote or Veſſel in the form of an 


Ellepfis , its Axe or greater Diameter us 51.5 
Txches, the leſſer Diameter 1s 42.5 Inches, and 
the depth = 13.5 Inches: How many Ale 
Gallons may each wet Inch contain, and how many 


ſuch Gallons s the Veſſels whole capacity ? 


The Rale. 


Multiply the ReQangle of the greater and 
lefler Diameters by .0027 851, and that Pro- 
du& is the Area of the Ellipſis in Ale Gallons, 
which is alſo equal to what each wet Inch of it 
contains : And the faid ReQtangle multiplied by 

4; +9933999932 Produces the Ellipſes Area on 
wilat 


16 . Stereometry, or Pradtical Gauging,” 
what each wet Inch of-it contains in Wine Gal. | 


lons ; which multiplied by che depth, gives the 


whole capacity, and in like manner, the iba | 


at any __ PO 
FIS<\: 2 1 88.75 
n et ED 0027851 
59 en ; 218875 
I030 © ot, I094375 
2060 - f!211t 12.0 JST 005 © 
21 38.75 -3e'> 1 44 434.514. BY 32ÞP25 Ya 
437752 
Reſp. per Inch Ale Gal. 6.095 887(62; 
= = Ellipſes Area., | 
The whole Fn T 3.5, 
EIS £ 30479440 - 
| - 18287664 
: 60958858 * 


Veſlels whole —_— in Ale G G. 82, 2.294438. 


Bw .Y ky wo 


> 3f 


1644,z : 3,2154260 


Petformed by Multiplication only. 1» 


. ' 
WP *Co 


— 


X IT. PROBL:; 


There is a Flite or Veſſel in the form of ib 


Srregmlar Ellipſis , whereof the Axe or greater 
Diameter at the top 1s 42 Inches, its Heſſe Dia 
meter at the top 1s 35; its greater Diameter at 
the bottom is 39.1, and the leſſer Diameter below 
= 34,0 Inches, and the depth Is: How many 
Ale Gallons t; this Veſſels capacity ? . 


-” The Rule. 


| _ Take two Geometrical Mean Proportionals ; 
, the one between the Axes por greater. Djame- 


ters, and the other between the leffer Diame: 
ters given ; ſo have you the Diameters of the 
Mean Ellipſis ; and therewith proceed for the 
whole capacity according to the precedent Rule 
for a Regular Ellipſis. 


! 
Ll 


3,6077130 : 40i52407-t- 


| © : 31.$ 


18 Stereometry, or PraGical Gauging, 
31.8 


1113 TogGapps 
= 1,5232476 5 33-360165— 


Mean Ellipſes ſhorter Diameter 33.361 65=— 
The Mean Ellipſes Axe 4o. $2407-l 
7 33353155 
133446600 
6672330 
16680825 
I 33446600 
1351.94983(99155 
Multiplicator for Ale G, .o027851 
I 35194984 
675974920 
1081559072 
946364888 
_270389968 
3+7653154993 54 
I 5 the depth. - 
198265775 
37653155 


Reſponſ. 5004797325 Ale Gall. 


\ 


Xll, 


(ll 
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— mT Toi 


XlII. PROPL. b 


There is a Veſſel, Circular below, and Ellipti- Fig, 1%, 


ral above ; the Diameter of the Circular Baſe, 
75 40 Inches, the Axe, or greater Diameter of 
the Elliptical Baſe, #5 45 Tnches , and the leſſer 
Diameter, 43 ; aud the Veſſels depth, 30 In- 
ches; How many Ale Gallons 15s this Veſſels 


Capacity ? 


The Rule. 


1. The Reangle of the Axe and leſſer Di-, 
ameter of the Ellipſis, multiplied (for Wine 
Gallons) by .003399992, and- (for Ale Gal- 
lons) by .o027851, produces the Area of the 
Elliptical Baſe in Wine or Ale Gallons. 

2. The Area of rhe Circular Baſe, either 
in Wine or Ale Gallons, is given per Cyclome- 
trical Table. | 
3. The Geometrical Mean Proportional be- 
tween thoſe Areas, being multiplied by the 
Veſiels depth, produces its whole Capacity in 
Wine or Ale Gallons, according to the Multi- 
plicator made uſe of. 

45 
BD 
135 
180 
1935 : 
© $ | The 


20 Stereometry, or Prafical Gauging, 


The Multiplicator for Ale Gallons — 
= 0027851 
1935 
I 39255 
$3553 | FP 
Ez 250659 des 
.Þ/ 4... 3 HO hoy 
5-3 891685 —Area of Ellipric.Bui ,; 
| 4-4561598=Area of Circle,Din 7, 
4.3113 3480 40 Inches, þ 


485025165 Cyclom, Tabl . 

26945 8425 
53891685 | 
323350110 anc 
269458425 bei 
215566740 | ple 
215566740 28: 
24.014996025 $2630 2.1. 804825 oy 
e 
0,0902413 equ 
©,6902413 Mean Area = 4.90051 Ale G = 
30 Vellh &| 


Reſponſ, Ale Gal. 147.01530 the Wq,j 
ſels whole Capad inq| 

- Bar 

Bar 


Xl\ 


”, Performed by Multiplication only, 21 


XIV. PRosBL, 


There 1s a ſquare Tunn , whereof the length 

# 198 Inches, the breadth 188.5, and the 

depth 60 Inches : How many Beer Barrels, and 

how many Gallons iz the whole Tunns liquid Ca- 

Bit parity ? and how many of each doth each wet 
Dia Hoch of it contain ? | 


ihe The Rule: 


Multiply the length and breadth together , 
and that Produ& multiply by .co35461-+ 
being the natural Number, proper to the Com- 
plement Arithmetical of the Logarithm of 
282 (the Cubical Inches in a Beer or Ale 
Gallon) which done , this laſt Product ſhews 
'the Tunns Areain Beer Gallons , being always 

© equal unto the number of Beer Gallons, which 

,j each wet Inch of it may contain ; which mul- 
" tiplied again by any number of wet Inches pro- 
' © poſed, produces the number of Gallons , re- 
Ve maining in the Tunn art that altitude of Liquor 
a inquired of, The like Multiplicator for Beer 
| Barrels is = ,00009850279-+ and for Ale 

Barrels =,0001108153. 


— —— 0 


x C 3 The 


22: Stereometry or Practical Ganging ,\ 
The breadth 188, 
The length _ 19! 
x 508 
16965 


-x $$e* : 


37323 
The Multiplicator for Ale Gallons .00 35 46! 
| 37323 
223938 

149292 

186615 
111969 

Ale Gall. upon each wet Inch 132.35 1 099; 
The depth 6 
Ale Gallons 7941.065414 
The Tunns whole Capacity being 220 Be 
Barrels, a Kilderkin, 3 Gallons, and halt 

Pint, proxime. 


ANOTHER INSTANCE. 


uare Tunns length is 141.5 Taches, tt 
Ns 118, and the depth 55.9 Inches : Ft 
many Beer Barrels (at 36 Gallons to the Barr 
5 the whole T unns Capacity , and how much 
tans it pon each wet Inch ? 


The Rul H 


Multiply the length and breadth togethe! 
and that Product multiply by .ocoog8 5 0284 


bell! - 


Performed by Multiplication only,, 23 
being the natural Number proper to the Com- 
plement Arichmetical of the Logarithm of 
Io152 (the Cubical Inches in a Beer Barrel) 
which done, that Product ſhews the Tunns 
Area in Beer Barrels ,. which 1s always = the 
pumber of Beer .Barrels , or _ parts ot a Beer 
Barrel, that each wet Inch of the'Veſlel propo- 
ke, mr. uo ny 
| | | The length- 141.5 
The breadth'— 118 

11320 
I 4.1 J 
1415 
Fob gg, * dap; : 10-0970 
Multiplicator for Beer Barrels =,00009 8502 8 


: Yw "T5. 


9 21335769 
TT, 1, 333940 + 
| i 9342500 
233.5760 
LACET AP 
_ . 64478125169 
Reſp. 1,644701-+ being 1:3 Barrel, and. s, 
Gallons, and t Quart fere, per each wet Inch. - 


Tunns Arex = Ale Galldns.1 6447 

Its whole depth 5 5.9 

140023 

82235 
82235 
Reſp. Tunns whole Capac,in B.B. 91.93873 
which is 91 Barrels + 7 Gallons fere. 

C 4 +. 


; 


Eig. 6s 


by OR i Cogn, | 


_—_— Ld * «© VF - 
” G7, 00 


X V. PROBL., 


There is a Tum , whoſe Baſe or Superfic 
z in the form of a Pentagon, having five equ 
ſides at the top and bottom, each being 48 Inchy 


ard the depth 59 Inches; how many Ale Gallm 
may this whole Tann contain, and how much pe! 


wet Inch ? 


The Rale. 


Multiply the $q. of a Side by.006 10099-]. 


and the Produdt (fo accruing) is always equi 
ro the Pentagons Area in Ale Gallons, whic 
ſhows alſo how many ſuch Gallons it hold 
upon: every wet Inch : Burt if the Square of the 
Side be multiplied by. .ooor694718, or by 
.0001695-{-, that Produft ſhows how many 


Beer Barrels', or what parts of a Beer Barre| 


each wet Inch may contain , the which mul- 
tiplizd by the whole depth, produces the Tung 


whole Capacity, as alſo the quantity of liquor 
I:quor al: 


remaining in it, at any altitude 0 
ligned, | $5 "th 2 _-# . | <4 


- 


Th 


- 
4 


4a» a O,. wn. 


Performed by Multiplication only, 24 
The lide = 48 
48 
384 
| ne 
The q. of the ſide = 2 304 
The Multiplicator for Ale Gall. =.006101-4- 
2304 
23040 
13824 
' Reſponſe. Ale Gallons per wet Inch 14.05 6704 
The whole depth 59 
' 126510336 
70283520 _ 
Reſporſ. Ale Gallons 829.3455 36 "i 
The Tunns whole Capacity. 


—y 


XVI. PRozL. 
Theve u 4 T unn, whoſe copm_ or Baſe 


* 3nthe formof an Hexagon , or fix ſided Figure , 


equal at the top and bottom, each being 4.8 Inches, 


' «1d the depth 59: How many Ale Gallons may 


: whole T unn contain , and how much per wet 
Jn! | 


- The Rule. 
Multiply the Square of the (ide (if the Hex- 


| agons' Area be ſought in Ale Gallons) by 


«QOg21 3034+ and if in Beer, Barrels, by 
| 0002559177 


26 Stereometry, or Prafical Ganging, 


.0002559177--., the which being multipliet 
by any depth inquired of , produces the Cayz.' 
city- of the Veſſel at that altitude of liquq 
ſought. 


Multiplicator for Ale Gallons..0092 1 3+, 
The Square of 48 the lide = 2 204. , 
> SOOF2 
276390 
T8426 
Per Inch Gall. 21.226(752 
The depth 59 
191043 
106135 
Reſponſ. Ale Gallons 1252.393 


XVII. PRoBrL. 


There 1s a T ann in the form of an Heptagi, 
baving ſeven. equal ſides at. the top and bottom 
each being 48 Tuches, and the depth 5 9 Tnches: 
How many Ale Gallsns may each 'wet Inch 
this Tunn hold, and how many may the will 
T unts contain 


The Rule. 
Multiply the Square of the fide (if the 


Heptagons Area he ſought in Ale Gallons) by 
Neg | oy 01288081 


1 5012$3881-{- 


Performed by. Multiplication only, 27 
-, and if in Beer Barrels, by 
.000350225—, the which being multiplied 
by any depth inquired of , produces the Veſ- 
ſels Capacity in Gallons or Barrels , at tha 
altitude of 1:quor propoſed. 


The Multiplicator for Ale Gallons .O12 Sc} 
The Square of the fide 48 = 2304 


RAS A 


-29:69856 

T he whole depth 59 
26728704 

245399000. 
I752.21504 


Reſponſ. 17 52 Gallons £ fere. 


KYVIIL ProBt. 


| There ts a Tunn in the form of an Oftogon , 
having etght equal ſides at the top and bottom, 
each being 48 Inches, and the depth 5 9: How 
many Ale Gallons may each wet Fich of this 
Veſſel huld, and how many (uch Gallus zs the 
whole Turns Capacity ? 


The 


ky 


28 Stereometry, or PraFical Gauging, 
The Rule. 


. Multiply the Square of the ſide (if the 
Octogons Area be ſought in Ale Gallons) by 
01712208—, and if in Beer Barrels by 
0004756136, the which being multiplied / 
by any depth ngieed of , produces the Cz. 
pacity of the Veſſel at the altitude of Jiquor 

ſought. | 


The Multiplicator tor Ale Gall, =. 0171 22— | 
The Square of 48 the fide = 2 304 
68488 
513660 
34244 __ | 
Reſponſ, per wet Inch Ale Gall. 39.4490(88 | 
The wholedepth = 59 
3550419 
| 1972455 
The whole Iunns Capacity 2 327.4969 
being 2 327 Gallons 5 proxime. 


XIX. PRoBL. 


There #4 a Tunn mm the formof a Nonogon, 
having nine equal, ſides at top and bottoms , each 
being 48 Inches, and the. depth 59 Inches: 
How many Ale Gallons may each wet Inch of 
this Veſſel contain , and how man) ſuch Gallons | 
> this T uns whole Capacity. - / 

« 4M | 


Performed by Multiplication only. 29 


The Ryle. 


Multiply the Square of the lide (if the 
Nonogons Area be ſought in Ale Gallons) 
by .02192137-}-, and it in Beer Barrels by 


.. - .oco6089269—, the which being multiplied 


by any depth inquired of, produces the Tunng 
Capacity at the altitude of 1iquor inquired of. 


The Multiplicator for Ale Gallons = ,0219— 
The Square of the {ide 48 = 2304 


876 


| K. - - JO 
Reſpoy/. per wet Inch Ale Gall. 50.4576 
The Tunns whole depth 59 


4541184 
2522880 


The Veſſels whole Capacity 2976-9984 


| jy 
XX. PROEBL, / 


There is a Tun inthe formof a Decagon , 
having ten equal ſides at the top, and bottoms , 
each being 48 Inches , and the depth5g : How 
many Ale Gallons may eath wet Inch of this 
Veſſel hold, and how many ſuch Gallons 3s the 
Twnns whale Capacity ? £ 


The 


28 Stereometry, or Praffical Gauging, 
The Rule, 


. Multiply the Square of the ſide (if the | 
ORogons Area be ſought in Ale Gallons) by 


.01712208—, and if in Beer Barrels by 
0004756136 , the which being multiplied 
by any depth _— of ,. produces the Ca- 
pacity of the Veſſel at the altitude of liquor 
ſought. 


The Multiplicator for Ale Gall, =. 01512 2— : 


The Square of 48 the (ide = 2 304 
68488 

513660 
34244 ___ 


Reſponſ, per wet Inch Ale Gall. 39.4490(88 | 


The whole depth —= 59 
3550419 

1972455 

' The whole Tunns Capacity 2 327.4969 

| being 2327 Gallons 5 proxime, 


XIX, PRoBL. 


T here 34 a Tun in the formof a Nonogon, + 
having nine equal, ſiges at top and bottom , each | 
being 48 Tnches, and the. depth 59 Inches: 
How many Ale Gallons may each wet Inch of | 
this Veſſel contain , and how many ſuch Gallons © 


»; this T uns whole Capacity. 


The | 


> Vw > ©® 


ov | m—_ . M_ } LAY 


Performed by Multiplication only. 29 
The Rile. 


Multiply the Square of the lide (if the 
Nonogons Area be ſought in Ale Gallons) 
by 02192137, and if in Beer Barrels by 
.ooo6089269— , the which being multiplied 
by any depth inquired of, produces the Tunng 
Capacity at the altitude of liquor inquired of. 


The Multiplicator for Ale Gallons = ,0219— 
The Square of the ſide 48 = 2304 


E. | -... 
Reſpo/. per wet Inch Ale Gall. 50.4576 
The Tunns whole depth 59 


4541184 
2522880 


The Veſſels whole Capacity 2976. ry 984 


XX. PROZL, 


There is a Tunn inthe formef a Decagon , 
baving ten equal ſides at the top, and bottons , 
each being 48 Inches , and the detthgg : How 
many Ale Gallons may eath wet Inch of this 
Veſſel hold, and how many ſuch Gallons is the 
Tnns whale Capacity ? - 


The 


30 Stercometry, or Prafacal Gauging, 


The Rnle. 


| Multiply the Square of the fide (if the | 


Decagons Arca be fought in -Ale Gallons) 
by .02728443—, andif in Beer Barrels by 
.c00757901—, the which being multiplied 
by any depth inquired of, produces the Veſſels 


Capacity at:that altirude of liquor propoſed, 


The Mvltiplicator for Ale.Gallons = ,0273;-+ 
The Square of 48 the fide = 2304. 
IO92 
8190 
| F46 
Reſp. per wet Inch Ale Gall. 62.8992 
The Tunns whole depth. 59 
5660928 
| 3144960 
The whole Tunns Capacity = 3711.0526 
being 371 x Gallons, and nigh half a Pint. 


XXI. PRoOEL, 


. Thereis a Tunnint he form of an Vndecagon, | 


having eleven equal ſides at top and bottom, each 


> CIP = "OE" 


berg 48 Inches, and the depth 59 Inches: | 


| How many. Ale Gallons may each wet Inch of 


this Veſſel contain, and how many ſuch Gallons | 


#5 this T unns whole Capacity ? 


The | 


We” 


performed by Multiplication only. 31 
The' Rule: 
- Multiply the Square of the: ſide (1f- the 


Undecagons Area be ſought in Ale Gallons) 
by .03321148—, and.if in Beer Barrels, by 


,2009225414—, the which being multiplied 


by any depth inquired of , produces the Veſſels 
Capacity at that altitude of liquor propoſed, 


The Mulvplicafor for Ale Gallons = .03 32— 
The Square of the lide 45 = 2304 
1328 
9960 
664 
Reſp. per wet Inch Ale Gallons = 76.4928 
The Tunns whole depth «59g 
| 6884352 
23824640 
The whole Tunns Capacity = 451 3.075 2 
being 451 3 Gall. and above half a Pint. 


XXII, PRoBL, 


There is 4 Tunin the form of a Dodecagon , 


having twelve equal ſides at top and bottom, each 


being 48 Inches, and the depth 5.9 Inches : How 
many Ale Gallons may each wet- Inch of this 
Veſſel contain , and how many (uch Gallons is the 
4 nnns whole Capacity ? YO. 


The 


32 Stereometry, or Prafical Gauging; | 
The Rule: 


Miiltiply the Square of the fide (if the | 
Dodecagons Area be ſought in Ale Gallons) | 
by :03970267-]-, and if in Beer Barrels, by 
.bot102852—, the which being multiplied | 
by any Wepth inquired of , produces the Veſſels * | 
Capacity in Gallons or Barrels at that altitude 


of liquor inquired of: 
I 
The Multiplicator for Ale Gall. = .039703-l- 
The Square of 48 the ſide = 2304. | 
158812 . 
1191090 h 
| OO. 79406 _. A 
Reſponſe. per wet Inch Ale Gall. 91.4757(12 i 
The Tunns whole depth 59 q 
8232813 is 
Ee 4573785 
The whole Tunns Capacity 5 397.0663 
which is 5$397,0663 Gall. and half a Pint, 
guam proxime. b- 
- _ 
XXII. Prozt. | 


fig. 6. Having the Dimtnſions, viz. the ſide and depth | 
of a Tunn or Veſſel, in any of theſe Polygonal 

Forms, ViZ. sn the form of a Pentagon; Hexagon, | 

Ottogon, Oc, or any of the reſt; To fuld che 
quanithty. 


f, 
1 


Phrfurmed by MultiplieaViv only.” 43 


quantity 3 if 'the Tum or Pe els, . Diameer, #8. 
_ | AE 


© 


The Rule 


| Firſt find eaceording to precedent infiruQtion) 
the -Area. of -the Evnn'in Ale; ulenaeg 
--unto-. what each wet” Inch :of ie; contains, 
which .being found , multiply by 282 (the 
number of . Cubical Inches in a Gallon) and 
that Produ&t gives the Tunns Area in Square 
Inches. . Secondly , multiply the numbet of 
Inches in each; fide by the number of the lides , 
whether 5,6, 7, 7,9, 10, 11 Or12, and the 
half of FIN Produ& is — the III 
of the Veſl], - Thirdly, the Are 
the Veſlels Area , div! «by. 5 of peer, 
quotes | the Tunns Setni 14herer ; hich 
isits Diameter ſought. 


eter, 


Subled 


As for INSTANCE. 
Thers 6 is a Tumin 1 the form of a  Dedicages; 


Iaving rwelve-equal ſiges at top and bottom;aeeh-Eg. 6. 
| ' being 48 Inches, and the och. 59. Inches ; of 


how many Inches is this Veſſels Diameter ? 


___ Eachſi de 48 Inches. 
Number of lides 12 


_ The Perimeter 576 
The Semiperimeter = 288 - 
n The 


34 Stereometry, or Praical Gauging, 

" ___ AleGallorss | 

The Tuons Area before found — 91-4757 | 
202 


I 829514 
7318056 
| 92951 4 
| Its Area in Square Inches = 25796.1474 | 
Multiplicator tor 388 Semper, =,00 34732 | 
$15922948 
515922948 
x 805730318 
1031845896 
773884q22 _ 
$9:569383(@0228 
2 


Reſponſ. Diameter 1 79.138766 
bets = 179.23 Inches; 


| Performed ty Multiplication only. 39 


: 
CYCLOMETRICAL 


TABLE 


Exhibiting 


The Axea's of Cinctas 


IN | 
ALE GALLONS 
| 'A N D 
DECIMIELESSIMAL PARTS ; 


Calculated to every Tenth Part and 
Quarter of an Inch of the Diameter 
of the CIRCLE, from One Iach, 
unto Six Yards Diameter , according 
= 282 Cubical Inches to ſuch Gal- 
on. 


26 Circles Area's - 
[Di. | | 
In. 0 ” 4 IS +25 3Z «4 
_:- - =D - 
: 0.0028] 0.0034 0.0040| 0.0044 0.0047 
2] o.01lz 0.0122] 0.0134] 0.0140] 0.0147 
3] 0.0251] 0.0268| . 0.0285] 0.0294] 0.0304 
4] 00446, 0.0469] 0.0492] 0.050] 0.0516 
| 5] 0.0696] 0.0724| 0.0753| 0.0767] © 0782 
6| 0.1003] 0.1037] 0,1072| o.105g] o.I 197 
7| o0.1365| 0.1404| 0.1444] 0.1464] ©.1484 
* o 1782] 0,1826|.. 0.1871] 0.1894] 0.1917 
9| 0,2256| 0.2306] 0.2357] 0.2383] 0.2409 
_10! 0.27385; 6,2841l 60,2899 __ 0.2927 ©.2955 
II! 0.3370] 0.3431, 0.3493 0.3524| 0.3555 
17] 0.4011] 0.4079| 0.4147] O.q1814 0.4215 
13] 0.4707] 0.4780 0.485 3] 0.489c| 0.4927 
14] 0.5459| 0.5537] 0.5616] 0.5655| 0.5695 
13] 0.6266] 0.6349] 0.6433] 0.6476] 0.6518 
15 0.7130] 0.7219| 0.7309] 0.7354| 0.7399 
17] 0.8049] 0.8144] 0,8239|,. 0.8287| 0.8335 
138] 0.9024! 0.9125] 0.9326] 0.9277| 0.9327 
19] 1.0054] 1-0160| 1,0267] I-0321} 1.9374 
20] 1.t3ho, 1.1251} 1.1363] I-I419| 11476 
ah pooh 1.2399| 1.2517] 1-2577| 1.2636) 
22] 1.3480! 1.3693]. 1.3929] . 1-378g] 1.38573 
*3] 1.4733) 1.4861]. 2.4990] 15055}. 1.5120 
24; 1.6042] 1.6176] 1.6310] 1.6375] 1.6445; 
25] 17407) 1.7544 I 7686, 1.7757f- 1.782 7 
we 1.8827 I.8972|. 3.9118] 1.9191} :1-9264 
*' 2:c303| '2:0454 2,0605J 2.6681], 2.0757 
£ 2.13835] 21997] 2.2148] 2.2227] 2.2305 
*9] 2.3423] 23585] 2.3747] 2.3823] 2.3910 
39] 2.5066 2.5233] 2.5401 | 2.5485 2.5569 
31] 2.6565] 2.6938] 2.7112] 2.5199! 2.7286 
32] 2.8519] 2:5697] 2.5876] 2.98965] 2.9055 
33] 3.0339] 30514] 3.0698) 3o791] 3.083; 
34 2 2196 3.23386 3 2575| 3.2672 3.2767 
Z5] 3.4117] 3.4312) 23.4508 2.4606} 3.4704 


- IR” 


1n Ale Gallons. 


CO as 


44 .6 7 735 
0.0063 —0.0072| 9.0981] 0.0085 
0.0174} 0.0188] 0.0203] 0.0211 
0.0241] 0.0361 0.0381 0.0392 
0.95 64] 0.0589] 0.0615| 0.0528 
0.0842] 0.0873 | 0-0904| 0.0920 
0.1177] 0.1213]. 0-1250| OeI269 
0.1567] 00,1609] O-l6532| 0.1674 
0.2012| 0.2060] 0-2109| 0.2134 
0.2514] 0.2567} 0.2620] 0.2647 
0.307: | 0.3130] ©3189 | 0.3219 

0.3682] 0.3746 0.3811] 03544. 
0.4352] 0.4422]. 0-4492| 0.4527 
0.5076 O.5IFn 0.5227| ©.5266 
0.5856 0.5937 6.6019 0.6060 
0.5691] o©.677S] 0.6865 | 2.6929 
0:7582| © 7674 0.7767 0,781 4 
0.8529] o.86275| 0.8725 O 8774 
0.9532] 0.9636] 0.9740] 0.9792 
I,0590 1.9699 1.0809 3,08 64 
1.1504] 1.1818 1.1933 1,1991 
1.2374] 1.2994| 1.3114] 1.3175 
I.4100| 1.4225 1.4351 I,4414 
1.5381] 1.5512| 1.5644] 1.5710 
1.67518] 1.6855 | 1.5992 1.7061 

_1.3110 1.825$2| 1.5395 I.*467| 
1.9558] 1.9706| 1.9854| 1.992 
2.1062] 2,1215 2.13691 2.1747 
2.2622| 2,2581| 2-2941| 2.3021 
2,4237 2.4402 2.4567 2.4650 
2.5908] 2.6078] 26249] 2.6335 
2-7535] 2.7811| 2,7987| 2.5976 
2.9418] 2.9600 | 2.9782 | 2.9873 
3.1256] 3.1443 | 3.1630] 3.1724 
3.3150] 343342] 3-3535 | 3+3632 

_3:5099| _3-5297| 3+5496|_ 3.5595 


Re — 
ll TE ng 


38 Circles Area's | 
Dj. | | Os 
In. | oO py 1 Fo #25 3 | «4 _ 
ches | : OY - | 
36] 3.6095] 3.6296] 3-6497] 3:6598 36699 Z«690| 
37] 3-8128] 3-8335} 3-8542] 3.8645} 3-8749 3.894; 
| 33] 4.0217] 4.0429 40642] 40748] 4.03855} 4.log 
39] 42361 4:2599) 442797] 4:2906] 4-3016| 4+:323/ 
4of 4.4562] 44785 +5009) 4. 4.5121] 45233 4:54 
4.6818] 4:7047| 4. 7276| 4: 4-7391] © 47506 4-773 
4-9129| 4:9363] 4.9598| 49716} 49833 506k, 
$.1497| $5.1737| 5: 1977 F.2098] $2318 $24 
$.3920] $-4166| 5.4412| 5.4535} $4658] $497 
45]_5-6398! _ 5:6649| 5.5903] 5.7027]_S-7153| 5.740 
5.8933] $-9189% 5.9446| 5-9575| $9704 5990 
6.1323] 6.1785| 6,204] 6.2180] 6.2311 6.257 
6.4169 6.4437] 6.4705| 64840] 6:4974| 6.51 
6.6870] 6.7143] 6.7417] 6.7554] 6.7691] 6.796 
6.9623] 6.9907] 57.0186] 7.0326| 7-0466] 7. 074. 
7-2440| 7.2724 7.3009] 7.3152} 73295] 7:35 
7.5309] 75599] 7.5889] 7.6034 7-6180| 7.64 
7.8233] 7-529] 7.8825] 7.8973} 79132] 7.941. 
$.1214| 8.1515] $.1817| 8.1965| $2129] V.z41! 
_ $.4249]_ 8.4555 | 8.4862| 8.5016| 8.5170] 8.549 
8.7341] 8.7653] 8.7965] 8.8121] 8.8275] 8.858 
9,0438] 9.0806] g.rtz2gp 9.1283 | 9.1443] 9.176 
58 9.3691] 9-4915] 9.4339] 9-4501j 9-4663 9.491 
9:6949| 97278] 9.7608] 9.7773] 9.7938] 9.316 
16.0264] 10.0598] 10,0933] 10 oi] 10-1269 19.16; 
61] 10.3634] 19.3974] 10.4314| 19.4405] 1044655 1094 
10.7059] 19.7405] 10.7751] 10.7924 10,8095| r0.84 
Ir.o54x} 11.0892] 11.1244] 11.1420] 11-1596] I1.199 
11,4078 11.4435} 11.4792] 11.4971] I1-5I 50 x x.550l 
11.7670 _HI 8ozz| r1 11.8395 11.8577 II 11.3759 iT on 
12.1319! 12.1687] 12. "12.2055 | 12-2239] 12,2424 Tre 
12.5923] 12.5396\ 13.5770 I2.5958| 12,6145 12.6510 
I 2. $783} T2.9162| 12 46-0 12.9732 I 2.9932 13.030 
13.2599, 13. 2904. 13-3369] 13-3562] 13-3755] 13-44 
£2,64590 T2. 6350] I} m_ 11.7447] 13.9642" 1}. ILL 


” 


: 


of 6 7 75 oV 
Ti04| 3-7307| 347511] 37614 3-7716 
pt 3.9374| 3-95%g| 3.96389] 39794 
4.1282] 4.1496| 441711] 41819] 4.1937 
443455] 4-3675| 4:33896| 4.4007] 44717 
4.56383] 4.5909|__4-6135 4-6249 4.6362 
4.7966 4.8197 | 43429] 48546| 4.5662 
F.0ZO6 5.0543 5.0731 5.0900 | $.1019 
5.2701] 5.2943] $.3186| $5.3308| 5.3430 
F.5153 5.5 400 $-5648| $.579% $.5897 
5.7659] 5.9913 $8167] $.8294| 5.5422 
—6.our| 6.0a80| 6.09740] 6.0870] 6.1000 
6.2839]- 6.3104| 6.3369| $.3502| 6.3635 
| 6.5513] 6.5783] 6.6054] 6.6190] 6.6325 
6.2242| 6.8518 6.8795 | 6-8933] $6-9972 
| 7-1037| 7.1308| 7-I5g0| 7.1731 LE 
' 7.3868] 7.4155| 744431 7:45387| 74731 
73-6764] 77057 | 7.7350] 77497 7-76 44) 
7.9717| S.cols | 8.0314| $.0463]| 8.051; 
$.2924| $.3028 33333] $3.3485 } $.3638 
— 8.5788] $.6098 6408 | 8.6563] 8.6719 
- 8.8907| $.9222| 8.9538| $.9696| 83.9854 
9.2032| 9.2402| 9g:2723| 9.2884| . 93045 
9.5313] 9.5639] 9$.5955| 9.6129| 96292 
9.8500| 9.8932| 9-9264| 9.9431 | 9.95 97 
f0-1942| 10.2279, I0-2617| 10.27 $6] 10.2955 
10.5339 TIT 10.6026 | 10.6198] 10,6370 
10.8993 | 10.914I| 10,9490 | 10.9665] 10.98 40 
I1.2302| 11-2656| 11,3011 | 11.3188] 11.3356 
I 1.5867] 11.6236| 11.6586| 11.6767] 11,6947 
| 11.9488 _ 11.9853 13.0219 32.0402] 1 2.0535 
12,3164| 12:3535 | 12.3906 | 13.4092 | -12.4278. 
12-6396| 12.7372 12-7649 | 12,7838] 12.8526 
| 13.0684 | 13.1066 I3.144S| 13.1640| 13-1831 
I 3-4537]| 13.4914| 13.5302 | 13.5497] 13.5691 
13.8426] 13.83819\| 13.9213 | 13:9410|. 14.9507 


— 


— __..c,p}þk 


14.0397 


© 14.0793 


£44381 


p04-TPLYT 


Bs, T5590 
: £6. -555S; 


* £7.42J$ 


| £6, SE 


"I 8 57a vs. T7 
827 x8. $44 YS, 


Bn v 2 oth. 4 4 % 


- 
F". "In 
T 


= 


hot #o— IO 22S PO rt 
ww x a 4 


i 28.976: 


21,6807 


tis 6734 
22, 0608] 


22. 22.5593] 
23, 23.0634 


23.5731} 
24.0853} 
24.6091} 


20, 5988+-£c £0.6. 64.55 
|-21. 1289 
= 4r. 4168) 


Foo $GY2 


b* 22.1104 
22, ,.6095l 
"23-0147 


CEGLINEL SD = 
25.667 5}- 39.7210 | 
| 26.205c| 


26.748 | 
27.2968 
-27.8510} 
25.4106 


29.547" 
30.123 


20.2 171/,20/2409 
ns (nn mmm Sree, 


22.6597]: 


I4.1I 189] 14-1385]. 
14.5188] 145 394-7 
16-23 Foegutae's | 


16. 1714 wn 
I6. $987 I 646202 


I7-03'\14 '176053 


17. _— 17-491 
I?. 'T.7-91 


:T 7.9361: 


& DC — NE 


 I5-0049 


—_—_— 
: 4455989 


-15+4165 


8 16,2565 
16.6843] 


| I7:5582 


-T5> $338 


18.3 3633) 1853860 
13.8 x85| £8.84 14 
'E9, als vs 19,3024 | 
1-9, 7454" 19.7689 


hy oo | 


i 9. 3256] 
19.7923 


20.2646| 


; 19% 3720 
19.539; 


ZOJ122 


| ———omnm——__ — R—_— PS oo 


20, 6945\! $07 185 
21.17.74 [21;2017 
21. 6659 : 2:1,690; 
22,1600 , 2241 849 
22 .6849 


— 


. $341 903 
612347013 
242171 
2447401 
: 1-25; L5.2679 


21.2260 


21,715} 
22.209; 


23.710c 


mnt 


23.215; 


23.727c| 


24.2439 
2447 664 
_25.2945; 


+26, 32591 
þ 26, $p2+ 
27.3520 
:23.9067)_274s 
--28; $4,674 
f 29. 2730 

29.6045 
*.36,0815 


20.007 


| 20.76 421 


27.407 


30.2395| 30: 268c 
30.622 20.8521 


746] 25-8014 
{ 126-3403 


"25.828: 
26,3674 


(2688 46/ 
(27:434* 
2.7196 15|-2749904 


25.9120 
27.462 


28 o182 | Bhat 


20.74 25} 


20,7906 
2142757 
21.7643 
22.25 '95 
22.7603 
2342666 
23.778; 
: 24-2959 

24-3190 
25. | 25-3476 

| 25.8813 
26.4216 
| 26.9668 
27.5178 
28,0742; 


28, '$3 74 ſo $:5510 
29.0899, 29:1184 
29.662q|.29,6908 


28.5798 


29.1469 


29.7195 
30.2976 


28,6363 
29,2039 
29-777 
39.3558 


20 8814 


20,0401; 


> — 
.* . 


|. to rt. | bs mw ND t- » | ww ww a | 


'S 


nnnongr ene ec IT ng I 


Ws 


in Ale Gallons. 
| «0 6 ""#F - FP .$ .9 | 
Ta;bi| - 14.2780] :14.3179| 14-3379] 14.3579 | 14.3979 
14.6392 | 14-6796] 14-7200 14-7403} 14.7605 | 14.8013 
15.0458 | 15.0868| 15.12.78 15.1484] 15.1659] 15.2100 
15 4580 | - 15.4995 | 15.9410 | 15.5619] 15.5827] 15.6244 
15.8758] r5.9179| 15.9500 | 15.9811] 16.0022] 15.0444 
16,2991 16.3418| 16-3345 ' 16,4059 | 16.4273 | 16.4701 
16.7280] 16-7712| 16.3145 16.8361] 16.8578 | 16.9011 
17-1625 | 17.2063 | 17.2501} 17,2720! 17.2940} 17.3379 
| 19.6025 | 17.6468| 17.6912| 17.7134 17.7356 | 17.7801 
19,048 18,09 20 | 18.1379 18.1604 18.1829 _18. 22-79] 
18.4993] 18.5447 | 18.5902| 18.6129|-18.6357| 18.6813 
18.956x{ 19.0021] 19.0481] 19 0711] 19.0942 | 19.1404 
| 19.4184} 19-4649] 19.5115| 19-5348] I9.5582| 19.6049 
| 19.8863 | 19-9334| 19-9805 | 39.004 | 20.0277 | 20,0750t. 
- | 2043 5981" 20.4075 | 20.4552 | 29-4791 20.1030 | 20.5508 
20.8388 | 20.8870| 20.9353 20-9594| 20.9836 | 21-0320 
21,3234| 2143722} 21:4210| 21-4454 "INE! 21.5188 
21.8136 |: 21.8629] 21,9123| 21-93 7O| 2T. 9618 22.0113] 
22,3093. 22.3592 | 22.4991 | 22-434T| 22. 4591 | 22.5092] 
22,8107 | 22-5611] 22.9116| 22:9 368] 22-9621| 23-0127 
23.3176 | 23.3686| 23-4197 | 23-4452] 23.4708| 2345219 
23.8399! 23.8216| 23.9332 | 23-9590] 23. 9549; 24.0366 
24.24%0 | 24,4001} 2444522 | 24-4783] 24.5044| 24+5567}. 
24.9715 | 24.9243 | 24-9770 25.0034 25.0298! 25,0826 
2F« 4008 | "25.459 40| 25.5073 _23-FIZ9 +25 .5606 25.6140 
$492 55 ' 25.9892 . 26,04 30 26.0699 26.0969 26.1505] 
Was | 26.5302 26.5846; 26, 6118 | 26,6391 26.6936 
27: 0247 27.0766| 27.1316 27:1591 | 27.1866 22,2417 
27.5732| 27.6185| 27.6841| 27-7119] 27.7397| 27.7953 
24.1202 | 25.1862| 28.2423| 26 2020 28, 1934 23,3546 
25.6928 28.7494| 28.8060| 28.8343| 28. 8627 28.9194 
| 29.2610 | 29.3138L| 2943753] 29-4039] 29-4325 29.4898 
29.8347 | 29.8924} 29 9501] 29.9750| 39.0079 | 30,0657 
32.4140; 30,4732| 30.5305 | 30.5596| 30.5858| 30.6472 
| 20 1989| $1.0577| 31.1166] 31.1460 31.1755 | 31.2344; 


Circles Area's 


oO ol 


—— 


——}J 


+> 25 


110: 
ri; 
12 
r13: 
114 
115 
116: 
117 
118 
119 
120 
I21 
122 
123 
$24 
13$ 


7 31.8866 


C— 
——c_ 


31.2934] 31-3525 
31-9462 


3255456 


3I-4116| 31.4412 
32.0059 | 32.0357 
32.6058] 32.6359 


| 32.4354 


32-6997 


| 36.8329] 


3 3. 0898 


3+e3152 
34-9363 
35-5629 
36.1952 


37-4763 
38.1253 
33.7797 
3 94398 


33-7070 20% 


40: 1054, 
40+7966) 
41-4534 
42.1358 
42.9337 
435272 


49.1723]. 


33-1505 


34-3771 


34-9987| 35,0612! 35-092 5| 
35-6259] 35.6890! 35-7206 
36.2557| 36.3223\ 3643541 
36.8969 36.9610, _ 36.9931 


37.5409 
33.1904 
38.8455 
39-5061 


40.5440 
41.5214 
4202043 
42.8928 
43+5 869 


33-2113 


33.8234 
34-4399, 34+-4709%; 34+j3010 


37 6056 
38.2556 
35.9113 
39. $725 
40: 22392 


40.9115, 40 29453 
41.5894| 41.6234 
43.2729 42.3072 
42.9620, 


42,6566 


33-2417 
33.85 21 


3 


Fe 
+4. Torah * d. 
A 
+5 


31.4708 
32:0656| 
32.6661 
33 2721 
33- 33.88;8 


35-i237 
$3-792TI 
36.3259, 
37-0258) 


37.6380 
38.2883 
35.9442 
39.6057 
40-2727 


37+6704 
38.3209 
35.9772 
39.6389 
40,3062 


42.9966 
43.6915 


40.9790 
416575 
42.3415 
43-0 312 
43:7263 


3T «5 309; 
32+ 1254} 
32,7266 
33+3330; 
33-945) 
34-5630 
35-186] 
3 58151 
36.449 
32.989 


37-730 
38.3 86; 
39.0431, 
3 9-701 
40-3730 
41.046j 
41725] 
43.410! 
43-100F 
43.7961 


I 36 
j137 
128; 
2g, 
30 
131] 47. 
I;z2 
033] 
t34 
135] 
136 
137 
tiz$ 
29] 
1 40: 


44-3 162 


44-9209 
45-6311 
46.3468 
47-0682 


47+7958| 
43.5270 
49.3656 
FI.Q09 2 
$2:7584 
"$i.y 132] 
$2.27.35 
#3:0394 
53.8109 
« F&+ F <8ai 


44-286 4 
44-2917 
4 $e7024 
46.4187 
47-1406 


47e30851 
48.6012 
49.3397 
50.0840 
_$0. 8336 


44-3567 
45,0625 
45.7738 
46.4996 


47.2I31! 


| 47-2 494 


44.3919 
45.097 

45.580g5| 
46.5266 


47-9412 
43.6748 


49-413 


50.1589] 50.1961] 50.2335 
_$0.9089| 50 9465 


"51.5890 
5343495 
F311 63 
53.883 : 


51.6648 
F 3.4262 
F3-1932 
$3.9658 


47.9777 
48.7116 


49.4510 


tone, 


44.4.2-70 
45.1334] 
45.8452 
46.5626 


48.0143 
43.7485 
49.4881 


$0.9842| 


44-4976 
45 +204} 
45 «916; 
45-634] 


47:35 


48,087; 
48,8211 
49.564 
50. zob; 
51.0596, 


51,7027 
52.4644 
$3-2317 
54-9046 


54-7831] 


51.7407 
52.5 027]. 
53.2702 


54-0434 
<4.8222 


$I, $167 
53.579) 
$3+4347] 
$4,1210 
$4.99 


54 6650 


$4273.4% 


V2 IEA ER” | 


in Ale Gallons. 


© 


Dr ESTES =opmn cunt 


F———_ 


LD 
. 31-5893 


oF 


32.1853 
32.7869 
33-3940 
34.0068 
34.6251 
35.2439 
35-8784 
36.5134 
37-1539 
37.800; 
38.4518 


6 


ER—_— __—_— 
31-6486 


322452 
32.8474 


33-4550 
34.06 84 


34-6872 


35.3116 
35-9416 
36.5772 
37-2183 


39.1091 
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18777 |- 1.8937 | 1.9098 |' 19179 | 1.9259] 19421 
| 2.0409] >2,0576 | 2,0744| 2.0828 | -2.C912-5. 2.10BT 
op 1 2.2109 2.2283 2.24538 | 2.2546 | . 2.2633 | 2.2808. 


oO 
#1) 
4 
W 
wA 
0 0 
QA 
A 
N\ 
\S 


= 
(1) 
N 
= 
_ 
O 
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52 Circles Area's 
[ Dia. | | 
191 (E) .T «2 25 3 & 
Inch. © "S20P- i BE OOIHIR EE 
| 26 | 2.2934j 2,3151| 2.3336} 2.3425] 2.8513 | 2.3697 
27 | 2:4756| 2.4970| 2.5155| 2:5247| 2.5340 | 2-5526)} 
28 2.6656| 2.6847| 2.75038| 2.7134| 2.7230 | $7423 
29 | 2-8594| 2.8791| 2.8989| 2.9035| 2.9188] 2.9388 
| yo j_ 35600! 3.0604| 2.1009). 3.1013) 2.1217 | g.tqua 
\ 31 | 32674 3-2385| 3.3097| 3-3203| 3, 3309| 33521 
32 | 3-48i6| 3-5934| 3.5253 | 3-$362| 3.5472] 3.5691 
33 | 3-7926\ 3.7251| 3.7476| 37589] 3.7702| 37929 
| 34 | 3-9304| 3-9536| 3.9768 | 3.9885 | 4.0001 4.023 
35 4.1650 _ 4.1988 4.2127 _4:2247 4.2367 _4+2608 
36 | 4.4064| 4-4309| 4-4555| 4:4679| 4.4802| 4.5045 
37 | 4.6546| 4.6798| 4:7051| 47178] 4.7304| 4.7558 
33 | 4-9096| 4-9355| 4-9614| 4.9744] 4.9874 | 5.0135 
39 | S-1714| $.1980| 5.2246; 5.23590] 5.2513| 5.2781 
409 |_5-4400| 5.4673| $-4946| 55083] 5.5220] 5.5494 
41 | 5-7154\ $.7434| $.7714| $+7854| 5,7994| 5.8275 
42 | 5-99g6| 6.0262| 6.0549| 6.0692] 6,0836| 6.1114 
43 | 6-2566| 6.3159| 6.3452| 6.3599] 6.3745| 6.4041 
44 6.5524 6.6124 6.6424 606574 6.6725 6.7027 
Doak Rovntd bd hte dband hw. om MBs nb? Ws / nl Lone 
| 45 | 7-1944 hang, 7.2571, 7.2728| 7.2886| 7.3201 
47 | 7.51065| 7.5426| 75747} 7-5998 | 7.6068| 97.6390 
| 48 | 7.3336} 7-8663; 7-8990} 7.9154] 7.9318] 7.9649| 
49 | $.1634| $.1968| 8.2302| 8.2469i 8.2639| $.2973| 
| _B.5000| 8.5340| 8.5681] 8.5852 | 8.6023| $.636| 
<1 * 8.8434] 8.8781 | 8.9139; $.9304| 8.9478 8.9827 
52 | 9.1936| 9-2290| 9.2645} 9.2823 | g.3000| 9.3 356| 
53 | 9:-5506| 9.5867 | 9.6228| 9.6409] 9.6590| 9.6953| 
54 | 9:9144| 9:9512| 9.9880} 10,0065 |10,0249 | 10,0619, 
_55_j10-2850} 10 3224 [10.3 599; 19-3797} 10.3975 | 10.4353] 
56 j10,6624| 10.7005 . 10.7387] 10.7579j10.,7770| 10,8153] 
57 11.0466 11,0854 ,I11.1243|11.1437|11.1632| 11,2033 
58 |[11.4376|11.4777 |11.5166]11.,5364|11.5562|11.5959 
59 j21.8354|11.8755 [11.9157 11.9359 [11.9560 | 11.9964| 
60 |1z 2400 12.2308 [12,3217 | 12.3422 12.3627 12.4038 


7 EE 


in Wine Gallons. — 
s ER 
Eo” | 
5 6 7 | "75 ' [8 | .9 
1 |; | , HS | Ee 7 
+} 4 "2.4228 229 41 .4603 
| 2.38 2,405 2.4238 | 2.4229 | 2.4419 | 2.400. 
; RN Ss 2.60388 f 2.6182 } 2.6277 2.6466 
2.7617 | 2.7811 | 2.89506 | 2.8104 | 2.8201 | 28397 
| + arbs 2.9789 * 2.9992 } 3.0093 | 3.0194 | 3-9396 
z | re dt 3.1837 | 3.2045 | 3.2149 3.2254 3.2464 
=. cnmmn__ __  _— — RO Weak 1/1 = 2.4599 
3-3736 | 3-395 | 3+-4166 5 34274 34382 | 3:4 
; 3.5913 3.6134 3.6356 | 3.0467 3.6578 3.6802 
g 33157 | 3-835 | 3.8614 | 3-38729 | 3.8343 | 3:9973 
p : 4-0469 | 4.0704 | 4.0940 | 41058 |. 4.119764 41413 
aq |, £2549 | 4:302t 1 43333 | 23908 | "£976 | ED 
a III —on——_—_— pp—_——_—_— . : , 6295 
| 4.5297 | 4.5545 | 45794] 45919} 4-0044] 40 
; f 4.7813 | 4.8068 | 4.8324 | :4.8552 1, 4-8581 | 4-838 
$.0397 | g.0659 | 5.0922 5.1054 | T-1.09 $.1449 
5.3049 | $3318 F-35388 | 5-3723 | $3555 5.4128 
5.5769 | 5.6044 | 5.6320 | _5-6458 8 | $,65997} 5 6875 
58557 >L  $:8840 F-9123 4 - 9407 5-9691 
6.1413 6.1702 | 6.1992 | <4 2138 | 6.2283 6.2374 
6.4337 | 64533 } 64930 | 6.50794 6.5227 | 6.552 
6.7329 | 6.7632 | poml C.2ody } 6.8239 6-554 : 
7.0389 _7.0699 7.1010 | F-11165} 7.1321 7-1632 
T*3517 | 7: 77-3834 745i Ts 4310 ron em 7+4469f} 7:47<7 
7.6713 | 7.7036 | 7-7360 | 7-7522 | 7- 7685 7.09010 
7.9977 | $.03z07 | 8.0638 | 8.0804 | 3.0969 j 8.1301 
8.3309 | 8.3649 8.3984 8.4153 | 8.4322 ' ©,4661 
B.6709 | 8.7053 | 87397 | 8.7570 | 8.7742 | 5bo8| 
9.0177 | 9.0528 | 9.0879 | 9.1055 | 9.1231 | 9-15 83 
9.3713 | 9.4070 | 9.4428 | 9.4607 | 9.478; | 9.5145] 
9.7317 | 9.7681 | 9.38046 | 9.8229 | 9.8411 | 9.8577 
10.0989 | 10.1360 | 20.1731 } 16.197 | 19.2103 } 19.2476 
10.4729 | 10.5107 | 10.5485 | 10.5674 | 105864 | 19.6244] 
10.8537 | 10.8922 | 10.9307 | 10.9500 | 10.9693 | 11.0078) 
—_— | TRIPS apts 11.3393 _— | —_ 
11.6357 | 11.0755 | 11.7154 +7354 755 [. 
I2,0369 | 12.0774 | 12,1180 | 12.138 3 | 12.1535 | 12.1993 
13-4449 | 12.4861 | I2.5273 | 12.5430 \ 12,5686 L2.6100 
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54 Stereomeiry,or Pradtical Gauging, 
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XXL. ProsBrL. 


Fri Tg 2 Cb, the Are of a Globe or Sphear, 


250 Inches ; To each its Capacity i Win 
, Gallons, 


The Rute. 


| "Multiply the Cube of the Axe (if the Ci 
pacity be. inquired in Wine Gallons ) by 


.092266661—3 andif in Ale Gallons, Re, | 


tiply- the Cube of 'the Axe- alwayes by 
| MM” and that Product 1s your 


ire. 


"the Cube of the Axe by .5235.98775 $985.]- 
the 7 of the Area of that Circle, whoſe Diame- 


teris 2, and that Product 1 is your delire. 


200 
2 ©© 


: 49000 
200 


$O00000 


Multiplicator = ,002266661— 
Cube of Sphears Axe = 8000000 


Reſponſe. Wine Gallons 1813328800000 


Another 


To find the Solidity in Cubick Inches,” mul; | 


O10 


Performed by Multiplication only, 55 
"Another way, per Cyclometrical Table. 


2 of Area Circle, whoſe Diameter = 200 Inch. 


per Table = Wine Gall. 90.6664 5443-]- 
The Sphears Axe — 20G 


Reſponſ. 1813 3.29088600 
prout ſupra. 


The Converſe. 


Having the liquid Capacity of a Glebe; To 
find the quantity of 1ts Axe in Inches, 


The Rule. 


Multiply the Globes propoſed Capacity , 1 
Wine Gallons, by 441.1775+--, and that Pro- 
duct is equal to the Cube of the Globes Axe 
ſought , whereof the Cubick Root is the Axe 
itſelf, butif the Capacity be propoſed in Ale 
Gallons, the Multiplicator 1s — 5 3 8.5803 3-{- 


As for INSTANCE. 
There is a Globe , whoſe whale Capacity rs 


18.133291 WineGallons, how many Inches aye 


this Globes Axe ? 


E 4 19.13 3291-j- 


Fig, Tis 


56 Stereometry, or Prafical Gauging, 


18,133291-- 
441-1775 _ 
90666455 
126933037 
126933037 
18133291 
I$133291 
72533164 
72533164 
7999.9999901525 = 8000, whereof the 
Cubick Root, viz. 20 Inch. = the Globes Axe, 


ENGEL 


XX V. PRoBL. 


Having the Diameter at the Baſe of the fru- 
ſour, or portion of a Globg ( intercepted between 


ewa Planes parallel, one touching, and the 'other 


cutting the Globe) together with the Fruſtam'! 
altirnde ; To find the Globes Axe. 


The Rule. 


The Square of the Semidiameter of the Fru- 


| 
; 


ſlums Baſe , divided by the greater or leffer ' 


Fruſtums altitude , or multiplied by its proper 


Multiplicator, gives the Rermainder' of the 


Globes Axe, which added unto the greater or 


letler Fruſtums altitude, inquired of, that Sum 
15 £qual to the Globes Axe fought. 


A; 


+ > (5-07 7m *0goanee” I 
- 


Performed by Multiplication only. $7 
As for Example. 


Let c 0d the Diameter of the Fruſtums Baſe be 
| I6 Inches, 
And o-x its altitude 4 
And e m the Axe ſought, _ 
q. of Semidiam. of Fruſtums Baſe = 64 
The Multiplicator for 4 altitude = .25 
320 
128 


The greater Fruſtums altitude = 16. 
The given Fruſtums altitude = 4 


Refponſ, the Globes Axe — 20 Inches, 


—_ __— 


.XXVI. PRogL, 


Having the Altitude of the Fruſtum , ov por- Fig. 11, 
tin of a Globe, and the Globes Axe : To find 


the Diameter of the Fruſtums Baſe. 


As for INSTANCE. 
The Axe of a Globe ts 20 Inches, and the 


' Altitude of its Fruſkmm — 4 Inches ; how many 


Þiches make the Diameter of the Fruſturs 
San —- | 


The Rule. 
A Geometrical Mean propertional between 
the greater and leſſer Fruſtums Altitudes, is 
| equal 


Ng. Its 


58 Stereometng, or Praffical Ganging, 


al to the Semidiameter of the Fruſtums| 
Baſe , which doubled, is the Diameter of the | 


Baſe required. 


The Fruſtums Altitude propoſed — 4. ind 


And canſcquently the greater Fr. Alt, 16 
--' 
8 


Whereof the Square | Root = 
2 
6 


Refponſ. The Diameter of the Baſe 1 


i 


AXVII., PRozL, 


Hawng the Axe of a Globe and the Altitua| 
of uns Fruſtum, To find the Fruſtums liquid! 
Capactty , without knowledge of the mm_— 


of the Baſe. 
Let the Globes Axe be 20 Inches, and the 4. 


tirnde 4, and the Fruſtums Capacity be required 


s8 Wize Gallons. 
The Rale. 


(1.) From the Globles Axe ſubdu& the | 
Fruſtums Altitnde , and unto that Remainder | 
add the Globes Semi-axe. (z.) Multiply that} 
Summ by the Square of the Fruſtums Altitude | 
which done, that Produdt being multiplied (for | 
Wine Gallons),by 004533323; for Wine | 


Pints, by .03626658-]-, and for Ale Gallons, | 
by .003713467-|- produces t the Fruſtums Ca 


pacity required, The | | 


Tf 


cs | 


Perfarmed by Multiplication only. $9 
| Inches. 
The Globes Axe — 20 
- The Altinde xo = 4 
The greater Fruſtums Altitude = 16 
| The Globes Semi-Axe ==_IO 
be fo ol ce :': 511;: "BG 
The Square of- the Altitude given. = 16 
gs Ns 156 
> 7 TR 24:4 
The Mult, . for, Wine Gall. =.00453332 3 ou. 
TR 15 ou RE. | -_. 
27199938 
4533323 
18133292 


Refpoyſe in Wine Gallons x.885862 368 


XXVIIE Proer, 


By Having the Altitude of a Globes Fruſtum , xig, 1x. 
with the Diameter of its Baſe; To find the 
| Fruſtums liquid Capacity , without knowledge of 


the Globes Axe, 


The 


60 Stereomeiry, or Pratical Gauging, 


The Rule 


(1.) Square ec a, the Diameter of the Fry. 
tums Baſe, and that Square multiply by th} 
Altitude, vs, reſerving the ProduR. | 

(2.) Cube vo, the. Fruſtums Altitude , an! 
thereto add the 5 of that Cube , and this Sumn| 
add unto the before reſerved Produ&t , which; 
dane,that Aggregate mult. by .cox 699997! 
for Wine Gallons, or by .o1 359998-1- fa: 
Wine Pints, or by .00139255 for Ale Gal: 
lons, produces the Queſtions Anſwer. | 


As for INSTANCE. 


Let the Altitude © % be 4 Inches, andci} 
the Drameter of the Baſe 16 , and the Capaci)| 
be inquired en Wine Gallons. ; 


£4 = 16 

| 16 : 

26 ' 
16 
: 256 
Altttude = 4 
1024 


ds ds nad ds 


JE IO TOS EFT PEIS ST TOTO: OT no 


Cube | 


_ a Pr TC ABN 47 AITA AY 
OO IO TIS EINE TOTS £ 


Performed by Multiplication only, G61 


Cube of x 0 4 = 64 
Its +. = 21,3333 
1024 


—. 
——— 


—4 


1109. 3333 
Multiplicator for -Wine Gallons = oor 7-]- 


—_— —_—_——  —  —— 


77653331 
11093333 


Reſponſ. Wine Gallons 1.88586661 
* The Fruſtums Capacity. 


Another way, the Rule i. 


(1.) Square the Diameter of the Fruſtums 
Baſe. (2.) Square the Fruſtums Altitude, and 
thereof take the 4 ; which done, add thele 
three Numbers together , and their Sumtn mul» 
tiply by the Fruſtums Alticnde , laftly , that 
Produ&t multiplied by any of the above given 
Multiplicators , according to the purport of the 
Queſtion'gives your delire. | 


q- of Diameter at the Baſe 16 = 256 
q. of 0 x the Fryſtums Altitude = 16 
Its 3 —— - F*3333 


277-3333 
0 x the Fruſtums Altitude — a: 4 


a—— . ww. 
© —— 


3 109.3332 


1109 


62 Stercometry, or Praftical G anging, 


| Lot I109.3332 | 
Multiplicator for Wine Gallons = .001 7-{.| 


wks 


_ w—_—_—— 
77653331 
11093333 


Reſponſ. Wine Gallons 1.88 536 661 | 
prout ſmpra, | 


Law 


— 


XXIX. PROEL. 


Fig. 1t, Having the Axe of a Globe or Sphere, em, | 
20 Inches, andz X 6, the Altitude of the Zn | 0 
of the Globe, rxSmze, together with th. 
Diameter of its leſſer Baſe rS, 16 Inches, Ti| 
find the Zones Capacity rx Smze 77 Wint | 
Gallons. | | 


(1.) Find of the Area of the greater Baſe; 
by the Cyclometrical Table; and then the + of | 
the Area of the lefler Baſe, either in Wine | © 
or Ale Gallons, according as the Queſtion ſhall | 
require. (2.) Having added them together, ' 
multiply their Summ by the Zones Altitude | 
(which done) that Produ&t is your delire, 


LC 
| 
| pe 


2of | th 


; 


Performed by Multiplication only, 63 

2 of Area of that Circ, whoſeZ.' of a W.Gal, 
Diameter is = ez, thepper I. = ,go67 
greater Baſe, 20 Inches, 

+ of Area of that Circ.whoſe | 
Diameter is = r e S thepper I. —= .2g0! 
lefler Baſe x6 Inches, — 

Their Summ 1.1968 
Lones Altitude == 6 


The Zones whole Capacity = 7.1808 


Or more briefly, work thus, 4%, 


Of the Axe 20 Inch. the Area Wine Gall. 
per Table doubled = 2.7300 
Ot the leſſer Baſes Diameter (16) 
the Area per Table = 0.8704 


Their Surmm = 3.5 904 
Mult, per 7 of the Zones Altitude,6 = 2 


Reſp.che Zones Capacity(as before)= 7.1 $08 


Em 


XXX. PRoOBL., 


There is aGlobe of Glaſs , whereof the liquid 
Capacity 7s 4 Wine Gallons, the Proprietor be- 
ſpeaks of a Workman a Cubical Veſſel (i. e.) 4 
Heſſel, whoſe length, breadth, and depth are equal) 


: that ſhall be equal in C apacity unto this Globe ; 
The Queſtion is, how many Inches the ſide of 


the 


64 Stereometry or Prafical Gauging, 


the Cube muſt be , as alſs, how man) Inches th 


Globes Axe 1s of ? 
The Rule. 


(1.) The Cubick Root of the Cubical h/ 


ches in the Globes Solidity , is equa! to the ſid! th 
of the Cube, that is, equal in Solidity there} # 
unto, (2.) The Globes Capacity in Wins © 


Gallons , multiplied by 44131775 , producs| 
the Cube of the Globes Axe ſought, ; | 
E-4 
Cub.Inch.in a W.Gall. 231 | Bal 
Globes Capacity = 4 Gallons. ſam 
EET” | F 3 5, 
2,9656720 : 924 Tk | pac 
©,93885573 Reſp. 9.739961 Inchg,: of 
: the lide of the Cube ſough, gi 
" Ihe 
441.1775 - tud 
OF 
3,2466733 :1764.71 .. 


$— 


1,0322244 FKeſponſ. = 12.08439 Inchz, 
the Globes Axe inquired 0: 


© » 
d J 06 
a . 
q * 


Performed by Multiplication only, 65 


If There 5 a Cylinder , whereof the Diameter at Fig. 8. 
| the Baſe #8144. Iaches, and the Altituge 240 ; 


how many Ale Gallons aoth each wet inch of it 
contain, and how many are #ts whole Capacity ? 


The R ale; 


Multiply the Square of the Diameter at the 
| Baſe by the proper Multiplicator (being the 
ſame with thoſe given for a whole Cone Prob!. 
| 35)and that produ& ſhews each wet Inches Ca- 
_ | pacity;which multiplied by the whole Alritnde, 
hes, Of by any propoſed Altitude of the Liquor , 
gh gives the whole Capacity of the Cylinder , or 
' ſhews what Liquor remiins in it , at any Alti- 
tude of Liquor inquired of, 


144 
I 44 
of, _ 
£1 576 
; x44 
| 20736 


XN = F The 


66 Stereometry, or PraGical Gauging, 
Ihe proper Multiplicator for Ale Gallons 


The Square of Diameter of the Baſe 20736 


—————— 


167106 
s; 83553 
I94957 
6 relic 


Reſponſ. Ale Gall. per wet Inch 57.751 $336 36 


The Altirude = = 240 | 


23100733440 | 


T5 5030672 | 


And 1 3860,4400640 | 


The whole Capacity, being exactly triple to the | 


Cones Capacity of the ſame Baſe and Al. 


titude. 


Another way per C nelowetrical T able. 


144 Inches Diam. per Tab. Ale Gallons: 


each Inch. Capac.given per >= 57.7518 31+b| 
Altitude = 240 | 


Tab. by ocular inſpection, 


2310073240 | 


Ev... ani 


Reſponſe. prout ſupra 13 860.43 9440 

Note, in dry Meaſure, That 272 Cubical Inche 

are in the Gallon for Corn , Coles, Salt, &*, 
two Gallons make a Peck, 


XXAll| 


: 


| 


wi 


| 


Performed by Multiplication only, 67 


AY 
es GR 


XXXII. PRoBL. 


f 


A Uſes and Improvements of the 
precedent T ABLE. 


'A Brewer beſpeaks of 4 Back m:ther a Cy- 
lndrical Tum, i. e. of equal Di meters f om 
tp to bottom phe of fuck a magutuie, as to 
hold . 6 Gallons, Beer meaſure, 7 pz 7 ever) Inch ; 
the Dueſtion is, how man) Incaes this Tus 
Diameter muſt be ? | 


The Analogiſm. 


As the = part of a Gallon, is to the Square? of. 
18.9487 Inches, (z. e.) the Gange Point in 
Beer meaſure, being rhe Diameter of that 
Circle, whoſe Area = 282 Square Inches), 
ſo is the * ; of the Area of the ircle inquired 
of, ro wit, (1» Gaijons) unto the Square of the 
Diameter , whereof the Square Root reſolves 
the Queſtion, | 


But by way of Contrattion. 


A general Multiplicator 1 077.161 
* of Area propoſed — 12 Gallons 


_— —— 


—_—— 


a he y 4 


| Whoſe Square Root being 113.594 Inches / is 


the Diameter required. : 
_ Bk 


638 Stereometry, or PraFical Gauging, 


But this Table reſolves all ſuch like Queſt. | ! 


ons by ocular inſpe&ion only ; it appears by 
the Table, thatif the Diameter be made 1 1 3,7, 
it will hold upon every Inch 36.0049 Gallons; 
In like manner alſo , if the Tunn had been to 
hold 35 7 Gall. upon every Inch , it appears by 
the Table, that its Diameter then muſt haye 
been but 1 12.5% Inches : And in caſe the Tunn 
were to hold 18 Gallons upon each wet Inch, 


the Diameter then ſhould have been $0.4 very| 


nigh, 


There is a Cylindrical Tunn or Veſſel , whiſe| 


whole Capacity is 49 Beer Barrels, and 11 Gal, 
and depth 5o Inches ; what i the Diameter 
this Tunns Baſe ? | 


The Tunns Capacity in Gall, = 1775 
Multiplicator for the depth 5o = .02 


| 

The Tunn holds per Inch — 35.5 Gallons} 
Againſt 35.5 Gal.1 find per Tab, = Reſp.1 125! 
Inches, the Diameter ſought. | 


There 1s a Conical Tun, whereof the uppt'| 
Diameter b,a, #5 14.4 Inches, and lower Diamett| 
d,c,: 08 z andthe depth,6o Inches : how may Bet| 


Gallons is this Tunns (iquid Capacity ? 
b a = 144 
d c = 108 


—— Jlefler depth 
As dif, of Diam. 36 to 108 ;: 60 : 180 
1 30} 


0 


Performed by Multiplication only. 69 


| 380 = =o, Alt. of the'Cones Fruſtum cut off. 


60 = nyo, the depth. 
140 — 2, »,the Alr. or Axe of whole Cone. 
Of 144 Inches Diameter, the Area per Table 


= 57-7518 Beer Gall, 
The 5 of Cones Axe = 80 


| Whole Cones Capac. —46 20.1 440 


Of 108 Inches Diameter , the Area per Table 


- =" 32.435 4 
The 3 of +, 0, = 60 


1949.1240 the Ca- 

pacity of c, 4, z, the Cone cut off. 

Reſp. 2671.020 Ale Gallons, the Tunns 

Capacity required, And thus with much taci- 

lity may the Tunn be Inched by aid of the 
Table. ' But of this, hereafter. 


XXXIII. PRoBL, 


A Cylinders liquid Capacity is 1775 Ale 
Gallons, the Diameter of its Baſe 112.9 Inch, 
what ts this Cylinders Altitude ? 


The Rule; 


| By the Cyclometrical Table it doth upon 
ecular inſpetion appear that a Cylinder whoſe 
| | Þ 3 Di- 


Diameter is-112,9 Inches ,. doth hold upoy 


each wet Inch 35.5 Ale Gallons; which if 
equal tothe Area of a Circle of that D-amcer;| 


And then' the given Capacity being divid-d by} 
the Circles Area (given per |able) Quotes, 
or being multiplied by the proper Mulriplicator 
for the Circles Area (tound by Rule in Pr.59,) 
produces the Cylinders Aititude ſought, 


The proper Mulrtiplicator for the Circles Ara! 
35.5 Callos =—.0201691-|- | 


Lee aha nat. Mts. ad 


z 


Cylinders liquid Capacity = 1775 Ale Gall} 


140B455 | 


1971837 
1971937 
28169k 


go(oooTy2S 


Reſponſ. The Altitude'=z 50 Inches. 


m_—_ 


rar 


XXXIV, PROBL. 


There is a Tum or Veſſel in the form of a| 


©y/inder, cut with a Plane, parallel to the Axe, 


the verſed Sine or Arrow'= 111 Jnches, aw 


he whole Diameter, 4.00 Inches; and the depth, 


58 Inches; How many Ale Gallons may thu| 
whole Veſſel contain , and how much per each wii | 


Tach ? | 


Area 


Re 


<< 


Performed by Multiplication only, 71 


Area of the Noonan = 445-616 Ale Gallons, 
Deen == . 38 


— 


25845. 728 Capacity of 
the whole Cylinder. 


By the Table of Area's f Segments, thus, 


Multiplicator for Diameter 400 — .c025 
Arrow —= L1T 


Com.diff. 2 25 
OOO 2 IT4 2 0005 3.00057 25 
| ?775 
| e2/70 


Difference .ooo5 


I find :2770 $a = 022 ph 
* 57 


So that . 2775 = 022635 
Mult,per Capac.of whole Cylin.—2 5845. 744 * 


Reſp.Veſl. whole Capac.=Ale Gall.5 850.180 ; 


Multipl. for depti: ; ? Inch, = 01724138 
Multiply per Veſl. Capacity = _— hor: ware 


Reſp. Veſſel holds pe wet Inch 100,8652, _— 
Ale Gallons. 


XXXV, 


72 Stercometry, or Praitical Ganging, 


— 


XXXV. PRoBL. 


Thereis a Cone, a4 a,b, z , whereof the AI. 
titude, or Axe 7,n, is 240 Inches, anda, b, 


the Diameter of its Baſe = 144 Inches : How 
znany Ale Gailons is this Cones Capacity ? 


The Rule. 


Mult. the q. of the Diam. of the Baſe by i 
the Cones Altitude, and that Product multiplied 
by the proper Multiplicator given, produces the 
Cones Capacity ſought. 


The proper 

Multiplicator 
In a whole < 
Cone or Cy- | 
linder for 


(Wine Gallons .003 399992— 
Wine Pints .02719993— 
Ale Gallons , 0027 851-1} 
Ale Pints .0222 80* |. 

Ale Barrels .00008703 437+ 
LBeer Barrels ,00007736 39— 


I 44 
I 44 


WAL 
576 
1 44 


329736 


The 


Performed by Multiplication only, 72 


| The Square of Diameter ar the, Baſe 20736 
Thi & of the Cones Altitude 240 = 80 


| . 1658880 
The Multiplicator for Ale Gallons .00 2785 x 
$3. 1658880 
8294400. 
13271040 
' T1612150 
$317760 


Reſp. Ale Gallons 4620.1 466880 


| 


ie , 
Another way, per Cyclometrical T able, 


Ale Gallons. 
- 144 Inches Diam, per Table = 57.7518 31 |< 
x of the Cones Altitude = 80 


—_—_ 


Reſponſe. 4620.1 46480 
| pront ſupra: 


Being exaGly + of the Capacity of a Cylin- 
der of the ſame Baſe and Altirude. 


XXXVI, 


Fig. 9. 


74 Stereometry, or Practical Gauging, 


\ Br T0 Da. | 
Ls 


© XXXVI. Proer, 


Having the Dimenſions of the Conical Tun 
a, b, d, c, vIz. the greater Diameter a, b, = 144 
Inches, the leſſer Diameter c, d, = 108 Inches, 


ard the Tunns depth n 0 = 60 Inches; Tofind | 


the Luanity of 7, n, the whole Cones Axe. 


The Analogiſm. 


'As the difference: of / the. Diameters, is unto | 


the leſſer of them ; ſo is the Tunns depth, to 
the Alticude of the Cone, cut off, z o, where- 
unro the Tunns depths being added, that Summ 


is always = the Altitude or Axe of the whole | 


Cone 3, A; 


44 


x08 644d 
 36;108 :;60 :180 for 2, s. 
60 x, 0; the depth, 
240 = 2,7, the whole Cones 
Axe, or Altitude, 


XXXVIlL 


; 
; 


Performed by Multiplication only, 75 


CEPT 


- XXXVIIL PROEL. 


| There's - Ponte Tunn, whereof the upper Fig. 9. 


Diameter a b = 144 Inches the leſſer Diameter 
c, d, = 108 Inches, and the Depth, 60 Inches , 
=n,o : How many Ale Gallons may this Tuns 
contain 2.” | 

The Rule. 


(1.) Square .the Summ of the Diameters , 
and multiply the Diameters by one . another ; 
then deduct the later Product out of the former. 

(2.) Multiply that difference (if the Ca- 
pacity be delired in ALE GALLONS) by 
.o0092$3666-]-(ifin BEER BARRELS) by 
.00002578797—+-(it in ALE BARRELS)by 
,00002901146,and(it in WINE GALLONS) 
by .00713 3331+ which done, that Produ& 
multiplied by the Tunns. depth , produces the 


* ” 


Capacity ſought. * - 


144. 144 
108 p | 108 
252 | 1152 
252 1440 


504 TheRecangle of Diam, =15552z 
1260 : E 
504 


E— ———G 


63504 The Square of Summ Diameters. 


76 Stereometry, or Praffical Gauging, 
63504 The Square of Summ Diameters, 


25552 The ReRtngle of Diameters. 


— 


4795 2 $q. of oymm Diam, — their ReQangle; 


Multiplicat.'for Ale Gall. = .o009283666-/- 


4/952 
18557332 * 
46418330 
03552994 
64985662 
Fe "0 37134664 


G—— 


— 


The Tunns Depth 6o 


Reſp- Ale Gallons 2671. 022T120 the | 
-- Tynns Capacity, | 


Per Cyclometrical Table, this « 


Having found =, 0, the Axe of the Cone, | 
cut off ; and 2z,z, the whole Cones Axe, as | 


above. 


Inch. 
Of 1 44 Diameter the Area per T.=57.7518 


+ ff ,% 2340 = 80] 


—_—c ——— 


I Pn 


The whole Cones Capac, Ale Gall, 4620.1 440 
of | 


oaga(o3s.| 


lo 
ts 


* CW 


Performed by Multiplication only 17 
Inch. 
Of 108 Diameter the Area per T. =3254354 
. J.0e 2,0,180 = 690 
The Capacity of the Cone? __—© 
"on of vie. of <0 =, NR 
Reſp. The Tunns Capacity 267 1.9200 
proxime, prout ſupra. 


—__ 


XXXVIII. PRoBL, 


The Inching of a Concal T unn in Ale Gal- Fig, 9. 
lons, from the leſſer Diameter, upwards, by Adul- 
tiplication and Adaition only. 


The Rmle. 


1. As the Depth of the Tunn is to the Difte- 
rence of its Diameters (taken in Inches) ſos 
Unity , to the Decrement, or Increment of any 
two Diameters at 1 Inchdiſtance , either up- 
wards or downwards, which reſerve for a com» 
mon Addend unto the increaling Diameters. 

2. Find the tripled Square of the Tunns lef- 
fer Diameter, then find the tripled ReQangle of 
that Diameter and common Addend, laſtly 
{quare that Addend : (which done) the Summ 
of thoſe three Numbers , being multiplied by 
One of the following Multiplicators (here ſub- 
joined) produceth the Tunns Capacity upon 
the firſt Inch, from the lefler Diameter, in Ale 
Gallons, or Beer, or Ale Barrels. by 

vie 


o2 Stereometry, or Pratical Gauging, 


Multiplica- 


>-r Barrels ,00002 57 8797+ 
tor for piling 1797921 


$i Gallons .o0092 836661. 
'CAle Barrels ,05002 901 146» 

Zo Set down again the tripled q. of the Di- 
Ameter,and vnder it the nonocupled ReRtang of 
that Diametcr and Addend ; and under chem the 
ſeptupled Square of the Add.nd $ (which done) 
the Summ of thoſe three numbers being multi- 


plied by the ſaid proper Multiplicator (atore | 
| ned) that Product thews the Tunns Capacity |} 
upon the next following Inch, (here the ſe- | 
cond) from the leſſer Diameter ; the Difference | 
of which Capacities being always equal to the | 


foremoſt of the ſecond Differences 


4. The Summ of the ſextupled ReQtangle of 
the leſſer Diameter and common Addcnd, and | 


of the dodecupled Square of the ſame Addend, 


being multiplied by the proper Multiplicator, | 
produces the ſecond of the ſecond Diff. 05x. the | 
Difterence between the Tunns Capacity upon | 


the Inch laſt found, and that of the following 


Inch (viz. here, berween the ſecond and third | 


Inch). 


bur holds the ſame, throughout the work. 
Then inſert ro the Table the Tunns Capa- 


city upon the firſt Inch, (being here found) | 
32.6662127, and under it the Capacity upon | 


the ſecond Inch, E xarhple, 


5. The ſextupled Square of the common Ad- 
dend, multiplied by the aforeſaid Multiplicator, | 
produces the third Difference, which varies not, | 


Performed by Multiplication only 7g 
Example: 


Of the Conical Tunn. a, 6, 4, c, let a,b, the 
preater Diameter be 144 Inches , c, d, the lefler 
Diameter 108 Inches, and », o, the Depth = 
60 Inches. | 


Big. 9 


201666667 Multiplicator for 60 
| 36 Ditterence of Diameters, 


I 000000 
500000T 


60000012 or =£ Addend. 


Leſſer Diameter = 108 
The common Addend = . 


34992 


80 Stereometry, or PraGical Gangirip, 


| 34992 
194.4. 
The Square of Addend. 436 


| 351 86.76 


245186.76 
00092 83566. 


21112056 
21112056 
21112056 
rog56028 
28149408 


1937352 
FEREALSY 


Ale Gallons 32. barry 46216 


For what the Tunn holds upon the firſt Inch, | 


from the leſſer Diameter. 


The tripled Square of thed _ 
Divine 08 ——>  OOEOE?. 
The nonocupled ReQangle 0 
Diameter and Addend — = a 
The ſeptupled Square of pm 


common Addend ———— oF 


35577472? 


35577+7% | 


— Perſerind by RANT only, 8 ; 


- 35577492" 
00093 TA ATR 


21346632 
. 21346632 
ha HS 21346632 
10673316, 
2846217 
7115344 
32019948 


... Ale Gallons 33s 029166952152, | 
The Tunn holds upon the ſecond Inch from the 
lefſer Diameter. 


The ſextupled ReQangle of we 7 — 38.8 


| lefſer Diameter and Addend 


The dodecupled Square of the Addend = $a. OY 


ob 


393413 | 


00093 $3666 
' 393.12: 
19567332 

9283666 ——- 

. 27850998 


83552994 
27850998 


——_—_— Il 


| 1364959477792 
The ferond of the ſecond Differetices. 


G Met 


03 Stereometry, or Pratfical Gauging, 
Mulciplicator for Ale Gall. .0009283666-1. 


The ſextupled Square of the Addend =2.16 | 
_— 55701996 
9283666 
18567332 | 
"2 oa—_ —_— ter 
The third difference .002005271856 in 


ard this holds the ſame throughout the work, 


Dept.\Tunns capacity. |Dept.\Tunns capacity, |Dept. Tusns capacity | 
in [upon each Inch | in |wpon each Inch | in upon each Inch | 
Inch. 'in Ale Gallons.) |Inch. j#n Ale Gallons. Inch. |n Ale Gallon; | bf 
60 | 57-5116 40 | 43-3074 20 | 39.9052 ty 
59 5700333 39 | 47.8682 | 19] 39.5062 ; 
58 | 56.5551 38 | 47.4310 18 | 39.1092 4 
$7 | 55.0798 37 |; 46-9959 17 | 35-7141, [| 
66 | $5,606 6 36 46.5628 16 {$84320h Sy 
| 55 3 Sel3S3 35 | 46-1316 I5 | 37-9301 th 
54 | 54-666l | 34 | 45-7025 | 14 | 37.5410 te 
53 | $4.l1989. 33 | 45-2754 13 | 37.1540 | 
52 $3.7336- 32 44-8503 Iz | 36.7690 D 
er | 53.2704 31 | 4444271I IT 36.3860 | or 
50 | $2.59093- 30 | - 44.0060 IO 36.0050 Ri 
49 | $2.3500 29 | 43.5869 O9 | 35.6260 | 
48 51.8928, | | 28 | 43.1698 o8 35-2490 ( 
47 | 51:4376 27 | 4247547 O07 | 34-8740 0 
45 |_50:9844. |. | 26 | 42-3417 os | 34.5010 |} 
45 | 50.5332 | 25 | 41.9306 O05 | 34-1301 0 
44 | 50.084p 24 | 41.5215 04 | 33-7611 th 
43 | 49-6369 23 | 41,1144 03 | 33-3941 | 
4L 49.1917 22 | 49.7094 O2 33-0293 
41} 48.7485 - 21 |- 49-3063 | ol | 32.6662 |} I 
IF Ca 
| Ale Gallons = 2671,02314: the Tunns whole Capacity, | , 


XXXIX; 


7 


| 


Perforengd.by Multiplication only; 83 


. Lo 
LAY WA -TAS 
ADS An 14 FA” as 
£ 


— — — —_— I II CI 


PS L 
OTE TEES : 4 


ef 6 
+4 


F2 - NXXIN, ProBL F 
The Inching of a Conical Trinn Form the greg: 
ter Diam. by Adiltiplication and $ ubaultion Ml 
in Ale Gallons, without the Cyclometrical T able. 
The Rale. $ 


1. As the Tunns Depth, is. to the Differ, -NCe 
bf its Diameters ; (taken in. Inches) ſo is Unt- 
ly ta the Increment or Decrement of any wwg 

rameters at one Inch diſtance, either upwards, 
or downwards, the which reſerve for 4 common 
Subducend, or Addend, - according to which o 
the Diameters you begin at, whether the STBAs 
ter or leſſer. +. | Lie. 2 
_ 2. From the tripled Square of. the RIeAer 
Diameter ſubduR the tripled Rectangle of the 
greater Diameter and'Subdncend , and unto thar 
Remainder add the Square of ' the Subducend ; - 
( whith done Y *that ' Sunimn' Multiplied by 
00092 $83666-|- for ALE GAEEONS, by 
00002578797 for Beer Barrels; or*by 
00002901 t#6:-for Ate Barrels, produceth 
the Tunns Capacity upon the firſt Inch from 
the greater Diameter , in Ale Gallons , or Bar- 
rels,” according to the nature of the Multipli- 
cator made uſe of; _ | 
...3. From .the tripled Square of the greater 


Diathierer ſaÞduR the nonocupled ReRangle of 


2 


Fig. 9, 


84 Stereometry or Pratical Gauging, 


H2a*- ©» 


unns Capacity upon the next Inch following, 
here the ſecond, from' the greater Diameter. 
" 4. From the ſextupled Rectangle of the 
greater Diameter and Subducend, ſubdu& the} 


= by the aforeſaidMultiplicator, produces the 


dodecupled Square of the Subducend ; which} * 


done, that Remainder multiplied by the faid 
Multiplicator , ' produces the ſecond Difference, 
o3z, the Difference between the Tunns Caps. | 
city upon the Inch (laſt found) and that of the 
following Inch, here berween the ſecond and | 
third Inch. | | 
5. The common Multiplicator aforeſaid, be- | 

ing multiplied by the ſexrupled. Square of the 
Subducend, .produces the third Difference, 
which is common throughout the work, 
ER i... Example. - 

\ Of the Conical Tunn a, 6, d, c, let a, 6, (the 
or. Djam. )be 1.44 Inches, c,a,(the lefler Diam.) 
108 Inches;and , o, the depth = 60 Inches, | 
- The Multiplicator for 60. = ,01666667— 
... Difference. 'of the Tunns Diameter = 36 


—IR—_ 


L—— n— 


1 0000002 


= 
5000001 


- | .6000001 2,0 | 
+£ the common Subducend or Addend through 
ng. Eo ne 


Diameter 


od | 


Performed by Multiplication 


* Diameter 4, b, = 144 
 , Subducend —=.6 


wh 35 


+we ic 4... 
o 


86.4 
? 


 ——— ——_— 


259% 


__ 
y 


Tripled Square of a, 6, = $2208 


Tripled Re&ang, Diam.& yn 25 9.2 


| 1948. 8 
The Square of the Por =.36 


; 61 1949. 16 
Multiplicator for Ale Gall. .00092 83666 {+ 


Ale Gallons =$57-5 1153 10 Fe 


The Tunns Capacity upon the firlt Inch from 
the greater Diameter. 
H1 


ww 2H 


Ir- 


B65 Stereometyy, or Praffical Oangine, 
Tripled Square « of. the greater Diam..62208 


Ce ner 


9cupled ReGtang.f Diam, & Sibduc. 777.6 


LR Prem 


6143044 
Septupled Square of the Subducend = 2.52] 
—— 61432,92 
oF 00092 83666 | 
57.0322711| 
Fc. 


The Tunns Capacity upon the ſecond Inch from 


the greater Diameter. 
- Fo FUL FIT O— 


$7.032271 I — 


_—__——_—_—_—— 


«47925399... 7, 
Sexrugled Reftang of Diam,& Subduc. 518. 4 


qnt——_—g 


The dodecopled Squire of Subducend=4. 32 


ed 


514.08 
batatnts ep 


9 


+47725470 o Ge, | 


The ſecond of the ſecond Differences, 


The Multiplicator = .00092 8 3666-/- 
Sextupled q. of the Subducend 2.16 


The third Difference = .002005271856 
Common throughout the "tl 
© Xo 


.B 


| farver, 


S1-REL ODS IS4 


Performed by Multiplication only, L » 


P—__ 
—— 


Ec 


R s 
F, 

Y 

. 
be. 


TTY INE: 
To find the Dripp, or Fall of any/T unn what= 


of 4 . m_ | "4 1 a We bb Y - »* YJ 

4 +. pb F e 1 #4 T fn , a : 
7 he Rule 4 By 2.5% " GE, 
d C3 6 & % « ” # mw Co 


; Into the Tunn propoſed, ( being empty ) 
poure liquor, until the uppermoſt} part, or edge 
of the bottom, be - juſt AID, 2 with-a 
Gauging Rod (diyided into {nches. gnd Decimal 
Patts) take that liquors depth in the deepeſt 
place of it; Jaſtly, the one half of. that depth 
(ſo taken) is prope eras —.the. Tunhs Fall or 
Dripp , (being always more, or leſs, according 
to the Tunns largeneſs or ſmallneſs , ) the which 
being ſubdufted from the Inches, cc. of the 


"Tunns Depth (found by the Rad leaveththe 


Veſſels true Depth, to be reckpnd.,on , .and 
made uſe of in Inching that Tung. oh 


As for INSTANCE. 


Aamit there be a Conical Veſſe} ,, whereof the 
upper Diameter #& 216 Inches, the lower — 
212, ana the Depth ( found by the Rodd) 12, 
Inches : How many Inches of this Veſſels Depth 
are to be allowed for the Dripp or Fall ; and what 
25. the Veſſels true Depth , t6 be mage uſe of in 
Tnchin [4 the ſame ? | 

| WA Finding 


& _ 
"—————_— 


83 $ fereomerry, or PraGical Gayging, 


_ Finding the greateſt Depth of the liquor] 
' poured into this Veſſel (according to the id 
Rule) to be 4 Inches; 1 conclude the true Fall 
of the Veſſe] — 2 Inches ; which taken out of 
the Veſſels whole Nepth , (found by the Rod) 


x2 Inches, the Remainder, to wit, 10 Inches, | 


is to be accounted the Veſſels true Depth, and to 
bc made uſe of in Inching. 


Ale Gall, | 


The leſſer Diam; 214 Inch per T. = 127.5464 
The depth from 2 Inches below the? © _ . 
- top, to z Inches aboye the bottom __—____ 
Ro, eo OOTY 
In the upper 2 Inches — n— T27.5464 
And in the lower two Inch.as muck, 127.5464 


1275-4640 
. '& this Tuims whole Capacity at 12 Inche 
deep, is ditely 'equal t6 a "Veſſel of thoſe Di- 
"Mg that hath no Fall, and is but r6 Inches 
me 
| There being abated for this Tunns Fall 2 


Jaches of its Depth; as alſo , whar it might 


have held upon thoſe 2 Iriches. 
See the Veſſel Inched in the Eighth Example 
of the following Problem,  -- © 


"I 


$I | 


_—7- ht 


Perfarmed by Multiplicatian anly, 8g 


XLI. PRoBL., | 


To Gange aud Inch a Conical, er Round Tum, 
by ard of a ſliding Ruler , and the Cyclometrical 


The Rule 


In Gauging of Round Tunns in general (pr 
ſuch as to the eye ſeem (6) obſerve _theſe (ix 
Dire&jons or Nate, 21%. EP ER 
1, Direft, Take with the fliding Ruler 'the 
extream Diameters, viz. the Diameters ar the 
top and bottom ; then alſo take the ſame croſs- 
wiſe, as alſo in the midſt of the.Tunns Depth , 
and likewiſe in the midſt of every Foot or half 
Foot of the Depth ; noting well, whether the 
croſs Diameters do agree with each other, or 
not; for, if any difference of the extream croſs 
Diameters doth appear, both above and below ; 
(as in the Ninth Example, or 11 Probl.) the 
Veſſel then is Elliptical , and to-be Gauged, as 
there is direFed : But it difference do ariſe only 
1n one of them , ta wit, in the croſs Diamerers 
taken above , (as in the Tench Example and 
13 Probl.) that Tynn is Elliptical above and 
omen prion : and to be Ganged, as there di- 
rected: And the Dripp or Fall of either, to 
e found, according to the Rule of the fore- 


going Problers,” 


2. Dire, 


go Stereometry, or Praical Ganging, 


2. Dire. Of Conical Tunns, ſome (having 
great inequality of their extream Diameters) 
are far remote .from 4 Cylinder , (as in the 
Firſt, Second, Third , Fourth, and Fifth Zx. 
awples; ) others (having leſſer difference of ex. 
tream Diameters) approach nigher to a Cylin. 
drical Figure, as in the Sixth , Seventh, -and 
Eighth Examples. 


3. Dire. Note here;, When a round Tun 


> +4 #s 


Sixth, Seventh, and Eighth Examples) the ſame 


is Inched and Gauged with far more facili?) | 


than others, which further recede from a Cylin- 
drical Figure, as in the Firft, Second, Third, 
Fourth, and Fifth Examples. eb Sage 
4+ Dire. In, the Gauging of ſuch Conia 
Tunns, as have great inequality of their extrear) 
Diameters, as in the Firſt Example, &c. fol- 
lowing. Having, according to the Rule of.. 
laſt Problem, found the Tunns Fall, and (accot- 
ding to precedent Dire&ions) taken the Veſſels 
Diameters (in Inches and Decimal Parts) in the 


midſt of each Foot, half Foot , or Inch of | 
the Depth , (according as you would be more | 
or leſs preciſe and exa&t , ) inſert them orderly | 
and diſtinRly in your Book or Paper ; (begin; | 


ving always above, and deſcending gradually to 
the Tanns bottom: ) Then by the Rule 1n 39 


Proj. 


ate te 


—_—_ 


"WW 9 MI Ov co, OÞ 


Performed by Multiplication only, gr 


Prib1/find the commun Subducend, or Addend, 
fot conſtirating-the-propeſed Tums decreaſing 


of inreealing Diamerers, front Foot to Foot , 
tif Foot tothalf 'Foot , ar Inch to-Inch of the 


Depth'; whereby the Tunns ſeveral Diameters 


will (by very ſhort--and facile Calculatjon ) 
he had. _ | {1 

If: the propoſed Tunns ſeveral Diameters 
{9 Inftramentally'raken as aforefaid)'do agree 
with''their Arithmetical Calculattons , or be 
very friph therennto ; ir is a confirmarion that 


 theViel/ is Conical; arid that the Anſwer or 


Cotiuſion;, grounded upon, or  inferr'd from 
rhoſeDiameters, is genuine and practically true , 
Ait#the firſt Example; where the-Drameters 


| Fetaken inthemid{Fof each Foor of the Tunns 


Depth; 'the' Anſwer 1s too little only by .5 43 
of -4n"Ale Gallon , being 5 a Gallon/and the 
of a Pint in the Tunns Capacity = above 
74Beer Barrels, ' But in the ſecond Example, 
where che Diameters aretaken in the midſt of 
eaclrhatf Foot , the Anſwer wants'onily .1818 
of a Gallon, (being not 1 * Pint) of the Tunns 
Capacity : Which faid ſmall Errour , will al- 
ways be in favour of the Brewer : And by 
how much any Conical Tunn differs more or 
lefs from a Cylinder, and hath a greater or 
lefer Depth, ſo this Errour will be more or 
leſs ; though on the 'righr hand, and very ſel- 


| fon (if eyer) fo much as 3 Quarts in a Tunn 


bf 150 Barrels, (in PraQice'not conſiderable : ) 


' Which ſmall Erronr nevertheleſs (by a little 


move 
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more labour) is alſo removed; asn the Third 
Example , where the Diameters are taken in 
the midſt of every Inch of the Tunns Depth, 
the Anſwer ſhall not want half a ſmall ſpoon- 
full of the truth , or ſhall, be found infinteh 
nigh the truth, by whoſoever ſhall candidly 
examine the ſame. 

6. Direft. Having. (according to foregoing 
Inſtructions) Inſtrumentally'and Arithmetical- 


ly found a Conical Tynns. Diameters in; the | 
midſt of every Foot, halt .Foor, gr Inch of, it 
Depth, and orderly inſerted them, (beginning | 


at the uppermoſt Diameter, and deſcending 
gradually co rhe lowelt), then from the Cyclo 


metricat Table for - Ale-meaſure-inſert againl | 


cach Diameter its reſpeive Circles Area, in 
Gallons and Decimal - Parts. z which reduce 
the whole Veſſel (in the firſt Caſe) i into ſo many 


Cylinders, as the Tunns Depth contains Feet; | 
(ln the ſecond Cafe) into fo many Cylingers, | 


as half Fezt ; and (in the third Caſe). intos 
many Cylinders , as there: are Inches in, the 
Tunns Depth : ſhewing (prope verum ) hoy 


many Ale Gallons each Inch, in thoſe reſpective | 
Feet or half Feet, may contain or hold ; which | 
done, in all the three Caſes, add together the | 
Circles Area's (ſa inſerted from the Table) no- | 
ting down their ſeveral Summs or Totals: | 


Tien in the firſt Caſe, the Total of the A- 


rea's multiplied by 1 2 (the number af Inches in | 
one Foot : ) In the ſecond Caſe, the Toral mul- | 
tiplicd by 6, do (everally produce ( prope vows) 


. 


; 


; 


pr 
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the Tunns whole Capacity (in thoſe two re- 
ſpeRive Caſes , either of which (eſpecially the 
later) is nigh enough the truth for common 
Uſe and Pratice, and how nigh ,. hath been 
already inſtanced : But in the third Caſe, the 
Summ or Toral is equal to the Tunns whole 
Capacity in Ale Gallons, very nigh the truth ir 
ſelf, as in the third and Eighth Examples is 
madeevident and conſpicuous. 


The FIRST EXAMPLE ſalt be 


Of a Conical Tunn, more than ordinarily 
remote from a Cylinder, known by the great 
inequality of its extream Diameters, their dif- 
ference being equal to, of the greater, and & of 
the leſſer Diameter, v:z. | 


There 1s a Conical Tumn , whereof the upper 
Diameter is = 144 nches, the lower Diameter 
—1o8 , andthe Depth 60 Inches: To Gauge 
and Inch this Tunn by the Cyclometrical T able. 

And firſt to Gauge the T unn upon each Foot, 

dep.dif.Diam. 
60 : 36 ;: 1 : .6 the common Subduc. 
6 Inches in + a Foot. 


2.6 which ſubduR from 


er. Diam.(above)=1 44 

Tunns Diameter = 140.4 at £ Foot diſtance , | 
from the cop. 
Th The 
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The Circles 
Area's 118 


The Feet in the 
Depth reckon- 
ing from the 
nes bottom 
npwards.  - 


The Tunns ſeveral} 
Diameters from 


Ale Gall. 
- to Foot 11 per Inch in 
| nches, each Fo6t. 


— —c——— 


. 34+90 


Area's in 
Ale Gall, 
per Zoot, 


—Cm————— ww 


I404 per I. 


T Je Girel 


133.2 po” L.; 


I26— per = 
118,8 per T1 


49-42 
44:22 


3 93-04 
53 0.64 


mM. v0. Wc mm 


I1I.6 per I. 34-69 


39-31 471.72|| 


The Tun olds þ prox. per foot 2 22.54 PETee 
The Inches in a Foot = 12 


Tuns Capacity i in Ale Gall. 2670. 48 Which « | 


roo little by half a Gallon and the + of a Pint, 
gn above 74 Beer Barrels. 


SECOND EXAMPLE. 

He that affefs more exa&tneſs and curiolity, 
may take the Diameters of the Tunn, in the 
midſt of every half Foot ; 
Funn is thus performed , mY 


The common Subducend, find == = .6 
* The half of 6 Inches = if 


This ProduR ſubdu& = 1. 18 


C———————_y —_— 


From the Tuns greater Diatn.being above 144 


Funs Diarn-at 3 Inch, depth from'the top 142.2 
Ji 


416.28 | 


which in the fame | 


65 8:86 


dis 


at he eatces aeded wn. ae eats. adds. deat 


LT pen. 


IC 


[ PR Y aus vac 3 cc... Pn wa AAyvyovH, 


e | 


> 


a a add 3 Gated ee WEI”. x a 


| | 
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— o———— 


The half Feet in 


The ſeverat Diam fe Dpcles 4- | 
the Depth, rec- : ame \,ea'sinAle Gal- 
[honing from the any #9 Foot 1 trons per Inch | 
bottom up- Incl tabs, in each half | 
wards. axaahbds Foot, 
10 at 3 5142.2perT, =| 56.3171 
9 at 9 > 138.6 per T. = | 5 3-FOI7 6 
$8 at 15 big r35--perT. =| 50.7584 ' 
7 at 2I 2 |[I314 per I. = | 48.0874 | 
6 at 27” 127.8 per T. = 45-4986 
F at 33. [1242 per I; = | 42.9620 
4 at 39 [120.6 perT. = | 40.5074 
3at 45 |117-- per]. = | 38.1252 
2 at FT |I13.4 peri. =| 35.8152 
Lat F7 [109.8 perT, = 3345773 


Tunn holds per 7 Foot proxime 445.1402 
The Inches in half a Foot = 6 


Tunns Capacity is Ale Gallons 2670.8412 
which wants only .1818 of a Gal). being not 
altogether 1 5 Pint in the Tunns Capacity of 
above 74 Barrels. 


THIRD EXAMPLE. 


To Gauge the aforeſaid Tunn, and to Cal- 
culate a Table of its Capacity ,- from Inch to 
Inch, whereby any perſon may (by Addition 
only) ſpeedily and certainly know the quan- 
ty of Gallons , remaining in che Tunn yrs 

ng 


g5 Stereometry, or Praffical Gangtyg, 
nigh the truth it ſelf ) at any number of dry 
Inches , whatſoever, found by the Gauging 
Rod, | | 
The common Subducend = 6 
The half of an Inch =, 


This Produft fubduft = 3 


From the gteatert Diameter being aloft 144 


Tuns Diam; at £ Inch depth from tlie tOP 143.7 | 


In the firſt Column of the following Table, | 
is ſet down the Inches in the depth, reckoning 
from the bottom upwards. 1 

In the ſecond , the Tunns ſeveral Diarneters 
from Inch to Inch in Inches. | 

 Andin thethird and laſt Column, the Circles 
Area's in Ale Gallons per Inch, 1 


| Trches in Depth. 
60 at FS| 143-7 
59 at I.jS I 43.1 
58- at 245 | 142.5 
57 at 3:56] 141-9 
56 at 4450 | 141.3 
þ B00 Sole anc 
54 at O.5 I 4C.1 
(3 8 7435 {| £35940 
cn 9.” I 35.9 
THE ELIE 
co at 1045 THIÞ7 
49 at In.5 $37] 
48 at 12.5 I 36.5 
47 aA 1345 1359 
46 at 14.5 | 13543 
45 at IJz5 [1347 
44 at 16.5 j 1341 
43 at 17.5 [122.5 
42 at 18.5 132.9 
41 at 19.5 1323 
40 at 26:5 1831-7 
39 at 21.5 F38.1 
3s at 22:5 1 30.5 
37 at 2 3-5 I29.9 
36 at "PEI 129.3 
35 at 25.5 | 12%7 
34 at 26,5 |128:1 
33 at 27,5 I27:5 
32 at: 28,5- {1236.9 
zl at 29,5 [126.3 


per I. 
per I. | 
er I. i 
pr ; | 
- T.| 
per Te 
EO $ 3 
A 5 3 
per E451 
zey-T: 
per 1.} 
pr T.| 
perÞ.] 
per TI. 
per 1 
P" us 
- I; 
per T. 
per I. | 
$9; 
per T. 
per I. 
"; ans 
per T. 
— 
per TI. 
fer T. 
jer 1; 
per T, 
per T. 


| Tanns Diam. | Circ, Ar; 


57-3115 
J7-0325 
56:555O 
5$6.079d 
wor 
mech TEN. 
| 54: 6861 

F4-1956 
5 3+7 336 
53-2704 
F2« $092 
32 . 3FCO 
Fl. $928 

FTI. 4379 | 
50.9243 
FOLY I 32 


{ 50.0840 
49:H368 


44-4271 


Sum 1525.0c95 


CR ISS 


| Liches in Depth. | Tunns Diam. | Circ. Ar, 
30 at 30.53 | 15.7 per I1.| 44-0060|| 
29 at 31+:X|I25. per I. | 43.5869 
2d at 325 = l24.5 per S+] 43+I698 
£7 ut 3?ef 8 123.9 per I.| 42.7547 
26 ar" -J4.5 " 1833-3 0 +. 442-3416 
= at - 2200 22.7 per As 41.9306 
24 Al 365 © Il 22,1 per g 8 4Aley21sF 
+3 at 220 I21,5 per I.| 41.1144 
22 at 38.5 |120,9 per T.{ 40.7094 
21 at 39x |T20.3 per T. | 40.3063 
20 at. 40.5; [119.7 per I. | 39.9051 
io at 456 119,1 per I.| 39.5061 
18 at 42.5 {118.5 per T.| 39.1092 
17 at 473.4 [17.9 per 1.] 38.7140 
16 at 44.5 117.3 per 1.] 38.3211] 
5 Nt 455 116.7 per TI. | 37.9301 
14 at 465 It16.t per 1.] 37.5410} 
13 at 45 Toi. ay te 72.15qo 
I2 at 438.5 [114.9 p:7 I. | 36.7690 
Er at as LT4.3 per I.| 36,3860} 
ro at ps 113,7 per I.] 36,0050 
9 at JETS 113.1 pe 1.1 35.6260 
_- 112.5 per T.| 35.2490 
7 at $36 iil.g per [.| 34.8740 
6--at- Fa 111.3 per I. | 34.5010|| 
ce Mt $9.0 ITo,7 per 1. | 34.1301|| 
4 at $56.5 r10.t pry I. 133.7611 
2- at SR8 109.5 per 2.133-3941 
2 at 48 I09.g per I.]33.0292 
3 at Rs 10843 per 6 32.666: | 


| 


Ths Sum 11 46,0128 


© In 


SETINOO h4 W7 


S 


And when 3o Inches only are? 
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In the Tunn, when 3o Inch.are wet 1146.0128 


dry, there wants - PD os 


C———_——; 


$ the Tunns whole Capacity = 2671.022 3 
which is 74 Beer Barrels, 6 Gallons, and 
© Pint, proxime ; allowance being made tor 
the Tunns Fall. 


Note alſo , That when the dry Inches are 


| only 12, there remains in the Tunn Ale Gall. 


2012,07:7; When 6 Inches dry, there are in 


the Tunn Ale Gallons 2233.1018; and when 


;& the Depth, 2jz. 15 Inches, are dry , there 
are in the Tunn Ale Gallons 1857.75 90, be- 


| Irgalittle above 5 of the whole Capacity, 


Ale Gall. 

658:9486 upon the upper Foot. 
337.9205 upon the upper half Foot. 
321,02 81 upon the ninth halt Foot. 


oll 593.1112 upon the fourth Foot, 


304, 5687 upon the eighth halt Foot. 
288.54.2 5 upon the ſeventh half Foot: 
530.7393 upon the third Foot. 
272,9497 upon the (ixth halt Foot. 
257.7896 upon the fifth half Foot. 


| 471.8325 upon the ſecond Foot. 


243-0630 upon the fourth half Foot, 
228,7695 upon the third half Foot, 
416.3907 upon the firſt Foot. 
214.9090 upon the ſecond half Foot. 
201,48 17 upon the firſt halt Foot, 
4 © Admit 


100. Stereometry, or PraFical Gauging 


Aamit a Brewer have a Guile of firong By 
*2 the Tunn (laſt mentioned and T abulatei) 
Ani the Meſſenger or Gauger (obſerving that; 
th- WWorts are let down ) doth by his Gauging Ru 
find jive ary Inches: Now to find (by Additin 
only) how many Gallons he is to return for th 
Brewers length. | 


the dry lnches are only 6, there $2 333.101 
then remains 1n the Tunn — 
And that the Tunn holds upon the 


It is given by the Table,that there Beer Call, 


next, or 55th Inch trom the 
bottom, ————— 


OC ————_— ———— —— 


So there remains in the Tunn 2 388.237: 


Which (if he cannot multi- \ 
ply or divide ) he may by 


2 Table of Reduction y, Bar. Fir. Gal.Pin 


Gallons, &c. into Barrels, 
(ro be had about him find 
ro be Returned into the 
Office of Exciſe 


OOmTI—3—]; 


J 


Which ſaid Return will ſtand the Teſt of thi 
moſt ſcrutinous Examination, | 
And thus of the reſt, &c. 


Til 


; 


5 


| 


M 


Fr 


Ing 


7 Bey 


ted); 


hat all 


Ru 
laitin 
Y thi 


all, 


L of 


"the 
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The FOURTH EXAMPLE ſtall be 


Of a Conical Tunn , nigher to a Cylindri- 
cal Form ; the difference of the Extream Dia- 
meters being not ſo much as the 7 of the greater, 
or as the + of the leſſer Diameter , viz, 


There 1s a Comcal Tum, whereof the upper 
Diameter 1s 190 Inches, the lower, 16c, andthe 
Depth = 60 Ixches : To Gauge and Inh thes 
Tunn by the Table : And firſt ugon each Foot 


of its depth. 


Depth dif.Diam. © 
60 2: 3O :: I : «5 common Subd, 
Mult, per 3 of a Foot, to wit, 6 Inches. 


' 2 mhkich ſubduRt 


9. —— 


From the upper & gr. Diam.1 90 


Funns Dtam. at 6 Inch. i 
diſtance from the ops —— ; 
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The Feet in the j + _., - \ |; The Circles 
[ene reckou- The Tunns ſeveral Avea's in 
ing from the Ce j DOR Ale Gall, 
Tununs batiom = MO IM per Inch ig 
wpwards. As each Foot. 
5 at 2 | 187 per Tl. = | 97-393 
401i Fav ayri, = | $7.24} 
$M 37 a +295 {wy 1. = | 85.2pyg 
3 at 22 169 per 1. = 79.546 
1,4 47 (52.0 L. = | 73. 998 


Tunn holds prox: per Foot Ale Gall. 427.474 
The Inches in a Foot = 12; 


The Tunns Capacity in Ale Gall. 512 29.688, 


which 15 too little by .466 of a Gallon, 
being not 3 + Pints,in 14.2 + Beer Barrels, 


FIFTH EXAMPLE. 


Such as delire more exatneſs, may take the 


ſame Tunns Diameters in the midſt of every. 


half Foot. 


The common Subducend = .5 of an Inch; 
Mult. per the half of 6 Inches, — £4 


T.5 ſubducG 


from the gr. Diam, being alott 1 90 


_— ———C—_—_— 


Tuns Diamai ; Inch.trom top188,5 


Th| 


/ 


— 


S\ 


FI 


© © | 


wn vw .q w OUQH c0&© 


{ 


Iy 


1 
þ 
5 
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IThe half Feet 1n : The Circles A- , 
' raul TEC The ſeveral Diame.  rerreers Gal 
honing from the ters fl along half Foot {1,15 per Inch 
bottom up- "” ni Foot 118 m each half 
wards. FCVES, Foot, 

10 at 3 =3 188.5 per TI, _ 90.9609 

g at 9 FA 185.5 perT. = | 95.8360 

8 at 15 , [182.5 perT, = | 92.7612 
7 at 21 8.1179.5 perT. = | 89.7369 

6 at 27 © [176.5 perT. = | 86.7621 

F at 33 1.735 or F. = | 83-0470 
4 at 39 170c5 perT, = | 80.9636 

3 at 45 167.5 pert. ='| 78.1395 

2 at Fl I64.5 per T. = | 75.3655 
[1 at F79 j161.5 perT. = | 73.6417 | 


Tunn holds per } Foot proxime 855.0049 
The Inches in halt a Foot = 6 


Tunns Capacity is Ale Gallons 5130.0294; 
which wants of the true Capacity .1246 of 
a Gallon, being not 1 Pint in 142 5 Beer 
Barrels z which Errour, 1 preſume, 1s very 
inconſiderable in PraRtice. 


A SIXTH EXAMPLE ſmall be 


Of a Conical Tunn, fo nigh a Cylindrical 
Form, that the leſſer Diameter is above 30 
times the difference of the extream Dimeters , 
ViRs 


A 4 T here 
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* There is a Conical Tum, whereof the upper 
Diameter 1s 215 Inches , the lower = 209.6, 
and the Depth 54 Taches. 


* _ 


nigh a Cylinder the moſt COmPenazons Rule Thi 


> 


' (by the Tables aid) is this , viz. 


| f * For the Gauging and Inching all Tunns, that are 


Foraſmuch as an Arithmetical Mean Pro- T 
portional, berween any two known Diameters 4 
of any Conical Tunn whatſoever , 1s equal to 
that Twnns true Diameter in the midſt of the "0 
deoth, between thoſe Diameters : In this and all | 
ſuch Caſes therefore, take ſuch a Mean between | 
the Extream Diameters given, which being 
fourd , is always equal to the Tunns Diameter | 
in the midft of its depth, and reduces the Veſſel | - 
(91am proxime) into a Cylinder : Then this ; 
Diameter being found ' in the Cyclometrical u 
Table for Ale Meaſure, ſhews its Circles Arca 
in Ale Gallons, which (prope verum) is equal 
unto what the Veſſel may hold upon each Inch; 
Laftly, this Area (fo found) being multiplied 
by the Depth , produces the whole Veſfels'Ca- | $ 
Facity , very nigh the truth ; but what ſmall 
errour there ts, will always be in def, \ 


The l:\ler Diameter = 209.6 
The $2midiff, of extream Diamerers = 2:7 
The Mean Diam.— that of the Tun 7 
" jnthe midit of irs depth, whichisy © 2195 


Alc 
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| Ale Gall. per Inche 
212.3 Per Table = 1 256529 

Tunns Depth = 54 


nnY 


——c oO . _—_— 


The Tunns Capacity in Ale Gall. = 6778.556 


Which wafits only .317 of a Gallon (being 
2 Pints and 3) of the true Capacity, that is 1 88 


Beer Barrels and nigh 7. 
Which Errour I leave, as inconlidertble in 


Pratice, in matters of this kind. 


SEVENTH EXAMPLE. 


Admit there be a Conical Veſſel , whoſe upper 


Diameter is 216 Inches , the lower = 112, 
gnd the Depth only 10 Inches : 


To Gauge and Inch this Vaſſel by the T able. 


Inches 
The lefler Diameter = 212 
Semidifference of the Extream Diameters = 2 


Meam Diameter = Tunns Diameter 2 Ds: 
1 midſt of its depth , which 155 © + 


. Als 


x06 Stereometry, or Practical Gauging, 
Ale Gall. per Inch, 


214 Per Table = 127.547 | 


Tunns Depth = 16 
The Tunns Capacity in Ale Gall. 1275.470 
allowance being made for the Fall. 


Which wants .032 of a Gallon (being only 
the * of a Pint) of the Veſſels true Capacity, 
35 Beer Barrels, 1 Firkin, 6 5 Gall. fere, an 
Errour (in theſe Caſes) reckoned trivial, 


EIGHTH EXAMPLE. 


To Gauge this Veſſel more exa&ly from Inch 
to Inch ; and to Tabulate the fame , ſo that any 
perſon may (by Addition only) ſpeedily and 
certainly find out the quantity either of Gallons, 
or of Beer Barrels, Firkins, Gall. @c. remain- 
ing in the Veſlel (very nigh the trath it ſelf ) at 
any number of dry Inches he thall find bythe 
Gmgng Keg. 


dep.diff.diam. ES 
10 :4:: I unto the common ſubducend ,4. 
The halt of an Inch —=.5 


cabied .> 


> — —_ Re 


from the greater Diam. being aloft 2 16 


ES BF 1, ee andre 


The Veſſels Diameter at half ang 215.8 Inch, 


Inch depth from the top — 
TE Th 


| 
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oo A I. 


The Inches in the (The Tuuns ſeveral 


| 
| Circles Area” $ 


, reckoning | Diameters from Inch |.: 

far | ro Inch wth Depth = —_ 7 

| #pwards, {7% Inches. [4 y 

[10 at .5 [215.8 perT. = | 129.701 
9 at I.5 I [215.4 perT. —=| 1a%221 
d at 2.5 I 215— per I, =| 128.743 
7 at 3-5 ©[214.6 per T, = | 128.263 
6 at 4+5 F |[214-Z perl. =| 127,785 
5 at 5.5 5 [213,83 perT. =| 129.308 
4 at 6.5 oY 2134 per T. == } 136.9732 
+ at 745 © [a13— peri, = | 126.357 
2 at 8.5.8 [212.6 perT. = | 125.883 
r at 9.5 E [212.2 per T. — | 125.410 | 


Veſſels true Capacity is Ale Gall. 1275.502 ; 
| being 3 5 Barrels, 1 Firkin, 6 Gall. 5 fere. 


Remaining un the Veſſel at each Inches 


Altitude of Liquor, Viz. 
Ale Gall. &c. 
At r dry Inch —1145.801 
At 2 dry Inches — 1016.5 80 
Ar 3 dry Inches... 887.838 
At 4 dry Inches — 759.5-5 
Ar 5 dry Inches — 531.790 
At 6 dry Inches — 504,482 
At 7 dry Inchts .— 357.559 
Ar 8 dry che... 2x 243 
At 9 dry Ii\ats— -:5.410 


Admit 
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Aamit a Brewer hath this Week cleanſed 
three Guilds of Beer from thus Veſſel; there be- 
ing at the firſt Guild found by the Gauging Rid 
3 dry Inches, at the {econd + ;; , and at the third 
Guild ; }, dry Inches : What return may be made 
z1to the Office; ſo a4 to be without loſs either to 
the Brewer , or to the Commiſſioners for that 


Aﬀair * 


The Work. MG 
The firſt Guild, Seprember 12. Anno 1672. 


3 dry l:ches, there remains >8 8748 38— 
in the Vcſſel for thc f:ft Guile 

The half of the third Inch down- 
wards is equal — Col 64-377 


It appears by tlie Tavie , that O85 Gall, 


ES 


The ſecond Guild Seprerb. 1 4. = 952.209=— 


ER OY 


It appears alſo that at 4 dry NE. 
Inches there are — UI $759.575 


The half of the ſeventh Inch is 
| equa] to ps $ 64-732 


The third Guild on S:pr. 16. = $23.707— 


— 


So the Weeks Return = 2663754 | 


Which the Supravi/or will find he ray with- 


out one Farthings wrong to the Brewer return 
74 Beer Barrels. ” 


Ard 


«a N TL ad mm, kh  CQmwm. 
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And thus of any other Tunns, Tables may 
be Calculated, either in Gallons, or.in Barrels 
and Gallons , to the Capacity of the unskalful, 
and ſo as to be without a Quart Errour in a 
Tunn of 200 Barrels. 

| 


The NINTH EX AMPLE ſhall be 


Of a Tunn, which ( though to the Eye, 
ſeems round) 1s by help of the ſliding Ruler, 
found Elliptical above and below. 


As for INSTANCE. 


There 14 a T ann, Elliptical, both at top and 
bottom ; its Axe or greater Diameter —= 216 
Inches , the leſſer Diameter, as well above as be- 
low, = 212 , and the Depth 54 Taches : How 
many Ale Gallons may this Veſſel hold upon each 
Inch of the Depth ; and how many, the whole 


| Tugms Capacity ? 


The Rule. 


An Arithmetical Mean Proportional between 
the Axe and lefler Diameter given , reduces the 
Veſſel (prope verum) into a Cylinder , which 
Arithmetical Mean Diameter therefore (being 
found) doth by inſpe&ion of the Table for 
Ale Meaſures ſhew the Circles Area, or num- 
ber of Ale Gallons, the Tunn may hold upon an 


Inch, (nigh enough for praQcal We) , from 


whence 


108 Stereometry, or PraZical Gauging, 


Admit a Brewer hath this Week cleanſed 
three Guilds of Beer from this Veſſel; there be- 
ing at the firſt Guild found by the Gauging Red 
3 dry Inches, at the ſecond + ; , and at the third 
Guild ; }, dry Inches : What return may be made 
s1to the Office; ſo a4 to be without loſs either to 
the Brewer , or to the Commiſſioners for that 


Aﬀarr ? 
The Work. 


The firſt Guild, Seprember 12, Anno 1672, 
It appears by the Tavie , that at 3 Ale Gall, 
3 dry I:ches, there mais G1 8748 38— 
in the V«ſlel for thc i: it Guilo 
The half of the third Inch ans, p 
wards 1s equa] ——-— —— $37 * 


| ——— erm 


The ſecond Guild S eptemb. 1 4, = 952.209= 


Rr ——— 


It appears alſo that at 4 dr 0 
Inches there are — I $759.575 


The half of the ſeventh Inch is | 
equal to min 'S 43> 


The third Gmld on Sept. 16, = $23.707— | 


777 
Which the Supraviſor will find he ray with- 


out one Farthings wrong to the Brewer return | 


74 Beer Barrels. 


i20% 9 _' 


Arg 
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- And thus of any other Tunns, Tables may 
be Calculated, either in Gallons, or.in Barrels 
and Gallons , to the Capacity of the unskilful, 
and fo as to be without a Quatt Ecrrour in a 
Tunn of 200 Barrels. 


The NINTH EX AMPLE foall be 


Of a Tunn, which ( though to the Eye, 
ſeems round) 1s by help of the (liding Ruler, 
found Elliptical above and below. 


As for INSTANCE. 


There 14 a Tann, Elltptical, both at top and 
bottom ; its Axe or greater Diameter —= 216 
Inches , the leſſer Diameter, as well above as be- 
low, = 212 , and the Depth 54 Inches : How 
many Ale Gallons may this Veſſel hold upon each 
Inch of the Depth ; and how many, the whole 
Tunns Capacity ? 


The Rygle. 


An Arithmetical Mean Proportional between 
the Axe and leſſer Diameter given , reduces the 
Veſſel (prope verum) into a Cylinder , which 
Arithmetical Mean Diameter therefore (being 
found) doth by inſpe&ion of the Table for 
Ale Meaſures ſhew the Circles Area, or num- 
ber of Ale Gallons, the Tunn may hold upon an 


Inch, (nigh enough for praftical Uſe) ; from 


whence 


tio Stereomeiry, or Prafical Gauging, 


whence the Veſſels whole Capacity cannot be 
unknown. FO 


| ; Inches; 
The lefſer Diameter = 212 
The Semidifference of the Diameters = + 


— 


The Arithmetical Mean Diameter = 214 


Area in Ale Gall; 

per wet Inch, 
214 per Table = 127.5464 
The Depth 54 


5101856 
6377320 


Reſponſ.Tunns Capacity Ale Gall,.68 87.5056; 
which is nigh half a Gallon roo much, in the 
Tunns Capacity , ( being above-1 91, Beet 
Barrels; ) this Errour alſo is not conſiderable 
in PraQice , but in this Caſe will always be 
in excels. 


He that inſiſts upon more exacneſs, may 
anſwer the Queſtion by the Rule of the Eleventh 
Problem, 


The TENTH EXAMPLE ſhall be 


Of a Tunn, which by the ſliding Ruler is 
found Elliptical above, and Circular below. 


As 


=” hay Dn mp + ot FE A ru by =, 


mp eS fas 


SS 5D > CY we 


; | 
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As for INSTANCE, 


There is a T nnn, Circular below, and Ellipti- 
eal above; the Diameter of the Circular Baſe 
— 217 ſaches, the Axe, or greater Diameter of 
the Elliptical Baſe, = 216 Inches, the leſſer 
Diameter = 214, and the Depth —= 5o Inches : 
How many Ale Gallons may this Veſſel hold upon 
an Inch, and how many ave the Tunns whole © 
Capacity ? 


The Rule. 


Take two Arithmetical Mean Proportionals, 
the one between the Ellipſes Axe, and le 
Diameter given ; and the other, between that 
Mean, (ſo found) and the Diameter of the | 
Circular Baſe : Which done, the Mean Dia- 
meter (laſt found ) reduces the Veſſel (prope 
veram) into a Cylinder , and being ſought in 
the Cyclometrical Table of Ale-Meaſure ; you 
have that Circles Area in Ale Gallons ; which 
is equa] unto what the Tunn holds upon an 
Inch,proxime verum; which therefore being mul- 
tiplied by the Tunn or Veſlels depth, produces 
its Capacity in Ale Gallons,very nigh the truth, 
where note alſo, that what ſmall Errour there 
Is, wil always be in exceſs. 


The 


Rn. 


112 Stereometry, or PraGical Gauging. 


Inches, | 


The Ellipſes lefler Diameter — 2 4 
Its Semidifference from the Axe = | 


—— 


Its Mean Diameter == 215 
\This Means Semidifterence from the? _ 
Diameter of the Circular Baſe — 2 © * 


The Diameter of a Mean Cirele = 216 


. Per Inch; 
216 Per Table = Ale Gallons 129.9416 
Tunns Depth = 56 


Reſp. Tunns Capacity Ale Gallons 6497.0800. 
* which is only 3 Quarts roo much in 1864 | 


Beer Barrels; an Errour not much conlide- 
rable in Pra&ice of this kind. 


Such as deſire more exaAneſs; may work the 
Queſtion by the Rule of the 1 3 Problers. 

The like Rule ſerves if the Veſſel be Circy- 
lar above,and Elliptical below. 


EX SE Q 2a» 
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—S_ FF X_— —_— —— _Y 
—_ 


P-? 
f 4 


XLII. Prozt, 


i | . ! , 5 . | p 
If in a Conical Tun, whoſe lower Diameter xig, s, 


#108 Inches, there do remain 2671,022 Ale 
Gallons, andthe Diameter of the Liquors ſuper- 


ficies be 144 Inches: what 3s the Altitude or 


Depth of the Liquor, or how miany are tht Tunn# 
wet Inches ? 


The Rule: 


| The Square of the Summ of the Diameters, 


{i theſt ReRangle, Multiply (the remaining 
| Liquor being given..in Beer or Ale Gallons) 


always by .00092 83666-[-; if in Beer Bar- 
rels, by'.o0002 57 8797-|-;,if in . Ale Bar- 
els, by..oo002501146 ; and if in Wine Gal- 
lons, by .oo1133331-|-: Which done, the 
ProduSt ſo accruing , divided by the remaining 
Liquor propoſed , quotes the Liquors Altitude, 
or wet Inches ſought, : : 
- But for avoiding Diviſion, a Multiplicator 
lor the abovementioned Product may be had by 
the Rule in Probl, 61. Yer this not falling 
within the verge of . Prattical Gauging , but ra- 
ther a, matter of Curiolity for tryal of Skill , 
ſhould not be pretended unto, unleſs by ſuch. 
& are expert and ready at Diviſion, &c, 


k Matl- 


x14 Stereometry, or Pratical Gauging, 


Mu'tiplicat. for Ale Gall. = .oo092 83 666, 


q. of Summ Diam.,;— their Rectang, 47952 


Their Produ&t = 44.5 1 704 


For which the Multiplicator = .02246331 
Remaining Liquor, Ale Gall. 2 26 Fe 1.022 


Reſponſ, Inches 5 9.99999, & 


Which according to the Do&rine of Deci. 
mals is = 60 Inches for the - Altitude, Depd, 
or wet Inches of the Lunn, ſought. 


_ "EL. Payer. 


There is a Comcal Tunn, a4 2,b, d, c, th 
#pper Diameter a, b, = 144 Txches, the lf 
Diameter c,'d, — 108, and the Depth n, 0, = 
60 Inches: What is this Tunns fi a or ſlant 


hei ghth + ? 


' The Rule.” 


The RANG. Root of the Suri of the 
Squares of the perpendicular heighth or depth, 


and of the 'Semidifference of Djameters k 


equal to the ſlant —— _ 


— Ti. 


= =_ XxX 


+0 
_ 60 


© — 


3600 
324 | 


924 3 
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2.3- SOME Fo abut) ou ny LY 
| 108: "wy ml 
— +20 
36. \ 
MEISE a 
IS. : ; 
.T d.. . *\ 

CORO 
144 \ 
.18 
ins \ \ LR 
; yy" . = 
3\ JI Wa k v4. 
* & 

3,5937250 "7 v2 


; " Inches, Nr Yes 
1127968645 Ah; 62.64185-)+.tha 


TR. ; Hank heighth, _ 
: 53610 > RR . 
xtiv. Pao. | Ll 


Hine the perpendicular Alina and F Fp 
lin of the © Fruſttum of a Cone , together with it's 
Diigonal to: fra the F "Poſt ines Diameters mw 
ia key ene of = 


Phi 


I 2 
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There 11a Comal Glaſs, as, I, 5, 7, havin 
zwo Hoops vu, a,0, and m,C, n ; the quantitiy 
of the Diameters at theſe Hoops cannot be takgy, 
ut the diſtance of the Hoops in perpenaiculn 
heighth from c toa, u found 2.9 Inches, the fla 
herghth or ſide line of u abovem, or 0 abonen, 
# 2.198828, andthe Diagonal line from u tn, 
or from 0 tom, s 3.732627: Newthi Gli 
ftanding Horizontally upon the Table, with þ 
much Wine sn 3t, as reaches to the lower 


m, C,n, the queſtion is, How much ls #or mall - 
be added, ſo at to raiſe the ſuperficses of the [3 


quor , to the upper Hoop u, 2,0 ! 


The Rwle. 


1. From the quadrupled Square of the Dy 
.ponal ſubduct the q. of the doubled heighthef 
the Fruſtum given ; which done , the Square 
Root of that Remainder, is equal to the Sunn 
of rhe Diameters, #, 4,0, and m, Cc, ». 

2. The Difference of the Squares, of the 
perpendicular heighth and ſlant heighth, is _ 
10 the Square of the Semidifference of the Div 
meters , Whereof the Square Root is their $- 
Midifterence, _ 

'3. The Semiſuram of the Diameters , more 
their Semidifference , is equal to the greater 0 
them, zz, at , 4; and the Semjſurm, leſs the 
Semidifference, thews the lefler Diameter, % 
a the Hoop mn, c, n on 

4+ Mat: 


—_ STC5 cr TW 


F.. 


Wine Pints) 
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Maltjply the Fruſtums ndicular Al- 

hae, given " if the Cupeeiy | be ſought in 

by .0143003--, and that Pro- 

dv&, by the Square of the Summ of the Dia- 

meters, leſs their ReQangle , and that ProduR& 
qnſwers the Queſtjon in Wine Pints, 


The Square of the Diag. 3.732627=13-9325 xy, x9; 
bh. 


Irs quadrupled Square = 5 5.73 
Square of 5,8 the doubled heighth = 33.64 | 


—— 


The Remainder = 22.09 


Inches. 
Its Square Root 4.7 — Summ of the Diame- 
ters #, 4, 0, and m7, C, it 


The Square of #, my, 3.198828 = 10,2325 


Square of 4, c, perpendicular 2.9 =— $,41 


1.8225 


Inches. | 
Whereof Square Root 1.3 5 —=Semidiff. Diam; 
: ſum Diam.afore found 2.35 


J.7 = Diam. «, 4,0, 


No the Diamare fond) 


t =Dlam.wr,n 


13 0143003174 


Fi? Stercomtiry or Proffical Gaia 
TEE the Mulziplicat. tg 
range 0F43003- Wine Pints. . 
She 2 ho "9 the Fruſtums Ale. ar, 


7 Hot} RE 
2:00 754 *Y FR of the Stitim of th 
| 9 Diam. —their ReRang 


: Reſp. 664g 3 of : a Wine -Pint, being 5 . 
> of a Par, or * ot a Pint, "and 5+ 
"2 Pint over. | 


Hong Gallants at 4 Tavern, arinking Clart 
1 4 large Glaſs, one of ys ſaid he had thn 
drank twelve times, and ſo much at each dranght, 
as that Glaſs (repreſented by Fig. 17.) miyh 
contain between the Hoops vu, 0, and m,n , th 
Glaſſes Diameter at u, 0, being 3 347 Tachss, and 
m, n, 1 Inch; and the Diſtance between thi: 
Heops in perpendicular heighth, viz. a,c,2.9 Inth, 
Heliid a Wager of 5 | witha Aathematiaia 
(in the C xt that he doth not in one dajs 
ſpace, anthentickly reſolve him in writing , hon 
many Wine Pints, and Parts of ſuch Pint, he had 
then ſa arank.; computing. the ſame according to 
ze rate of 231 Cubical Inches to rhe Gallon, 


The Rule, | 


This Glaſs being in-the form of a-Cone, and 
the ſolidity of a Fruſtum or ſecond Segment of 
ir being» required in. Wine © Pints , ſquare the 
Summ of the Diameters; and” multiply the 
Diambers by one andther , and Fm the 

pas : =" lajet 


K 55} 
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[ater Produ out of the former , then multiply 
thecommon Multiplicator: for Wine Pints in a 
Cones Fruſtum, v5z. . 7 43002 8, by the Fru- 
ſlums Altitude , and that Product again by the 
$quare of the Symm of the Diameters, leſs 
their ReRangle ; which done, the Product (fo 
found) is the Queſtions Anſwer in Wine Pints. 


The Multiplicator = -01430028 
. Fruſtums Altitude a, c, = 2.9 | 


12870252 
2860056 


be - O47 4708 12 
q.of Sum Diam,—their Ret. 18.39 


373237308 
124412436 
331766496 
41470812 


:7626482(3263 


I2 


a 


Reſp. 9.1517784 Wine Pints, be: 
ing 9 =; Pins of Wine, 


Fig. 9s 


© #4 hh 
# 


12 o Stercometry, or Praiical Gauging, 


A————_—_ - , 
— Ce —_— 
-  * 


| XLV. Pros; 


Having: a Conical T unns Dimenſions ;, to fu 
the number of wet Inches, or Altitude of ih 
Liquor , when any aſſigned part of the Tum 
given Capacity , remains thergin. 


Of the Comical Twnn a, b, c, d, admitting th 
greater Diameter a, b, = 66 [nches , the leſy 
Diametere, d, = 40 ,. and n,o, the Depth= 
55 Inches , and the Tums whole liquid Capacit 
—438.4566 Ale Gallons : what ſhall be th 
Liquors Altitude, or how many ſoall the 
Inches be , when the Tunnss half full, that %, 
when 219.2283 Gallens, the half ef its Capi 
city,remanmmia ?rr OO 1 


a, b, = 66 ; 
E, d, = 46 
26 3 40 22 FF x 84.61538 =2% 
| I - v7 == #0 
139.61538=2,4, 
being the whole Cones Axe. 
Pa 


(0. 


3.-D 
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Per Cyclometrical Tab.the Ale Gall. 
Area of the Circle at the @&=12:1318950r' 
; Cones Baſe-a, 6, 66 — 

-- of 2% the Cones Axe = 46, $3846 


Produces whole Cones Capac. 5 c 564-59 97. 


The Tynns Sera-capacity 21 9.22 83 


Cones Capacity, leſs the? -_ 
Tunns a cnaky = 345-3714 
Then by this Analogiſm : 
(1.41,7,2432594 : As 564.5997, the whole 
Cones Capacity ; 
530034360 * : to the bog of 46.53 846, 
”:; 
235382864: : ſo is poor the Cones 
—— Capacity, leſs the Tunns 
oy =  Semi-capacity, 
4,789981 8: to the Cube of ; ; Alt. z,6 


115966606: 39-5057 84- 
fb, 1 : x18, $1734 Altitude &, 5. 
on __ I z,o0,part Con, 
$461 F38= =3 $8 cut off. 


Inch. Tuns dep. 


Reſtwnſ.' 33. _—— are wet, 
Aod conſequent!y,: 1.09805 for », 5, which 
"Make the whole Depth 55 Inches, as Was 
propoſe. In- 


-r $4 s 


F 


122 | Stereomeiry, or PraGical Ganging, 


Inverſion of the QU ES T1 O N. Y 


Of the Conical T ann aforeſaid, if n, io © 
dry Inches be 21.0980; , what 5s the leſs i F 
Diameter, e, i, M, and how mapy Ale Gallon; g 694 
Wanting to of + this Tum? © rat 
=_ 

35 5 2025 25 SATs ee 

| | 21,0005. It « 

' ProduRt = 9. 97362 : 

= 66 1 

{py An 

The Diamerer $,”M, = 56. 0203 - 

| 


Square of Sum ance Jef choſe - Reftangh 


| = T1192:.696% & 
FE : 1. ST.o0008 


ENS ith oommrmoymonm en 


Multiplicator "M Ale Gallons .ooog2 83674 W 


Reſponſ. Ale Gallons 219.2283 Wat 
ting to fill up the Tunn, whichi ls; VW 
the Capacity thereof, : 


A very nigh Approximation to the fam: 


thing, may be made by the Cyclometdc 
ba wc. | 


1 ND 
P _ 1 
x 3 
2 


OY 


ARE by Multiplication he 223 Y 
"As for INSTANCE. 


Of the Conical Thin (Iached and Tibulatel , 
in Pag. 97 and g8,) the whole Capacity being © 
given = Ale Gallons 2671,0223\, and the 


Depth n, 0, = 60:Þnches: (The Lueſtion z, 


(when this Tum 1s juſt hatf fall, or hath init 


166 es Gall, ) bow: muy the wee Inches 


are EF. | 

_ Tv ; wet. | 
k doth . ap pear : by | Ale Gallons. IJ "Inches, 
remains . in this : __ ore : a OM 
Tunn'——— * I. 


. : #409008 than 
. 44:3503upon the #2 
*,45-2754upon thez 3; 
* 70250000 thez4 


And by Page '97 


$ it follows that 
there are in the £1326.2681 at>— 34 


Tuon I 
Which "*56"Iefs than F 
| jr Serhi-Capaci-" 


xy by <<. cet 


Which' is nigh: the'| - 
” 


932430 = «72 


-£ of - whar : the | 
.Tuno hol '$ 100N 
the never or ; rf Þ" He 3 - 
Pe 1 $1665 | ; fas 614 we: 
i 196» | adit ones ro f 
"T33F;SE9L at, — 34-2 


& 


..& Por,” Tet : Laghes = = 34: Þ Which 


Fig. 10, 
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Which upon ſtri&t examination will be fun 
very nigh the truth it ſelf. 
Ang thus of any other, 


L— 


.XLVI. ProBL, 


Let b, z, 2, repreſent an oblique Cone, ax] 
b,a,c,y, a leaning Tum, andy, C, the ſuper. 
ficies of the Liquer on both ſides : let the whih 
Cones: ſolsdity be 4620.1 46 Ale Gallons, (ac 
cordeng to 2.82 Cubical Inches to th Gallon) b,y, 
one 3/ line of the Tum 62.641 Inches, anda,c, 
the other, 67, the whole Cones Altitude 2,n, 
240 {ncbes, and b,a, the Diamner of its Baſe 
144 Inches : What #« the ſolidity of the Elliti- 
F8al Conez, c,y, and how many Ale Gallows it 
this leaning T unns Capacity ? 


ou 


The Rules 


x. To find the whole Cones Hypothenuſal 
or ſide-line z, 6; of the Symm of the Squares 
of the whole Cones Altitude, and of the Se 
midiameter of its Baſe, extra&t the Square Root, 


for the Hypothenuſe, or (ide-line +, 6; from 


whence appear z, y, and z, (. 

2, To find a Geometrical Mean Proportio- 
nal between =, y, and z,c; multiply them into 
each other , and of that Progu& extra®t theq, 
Root , which is the Mean Proportional ſought 
the which Cube, by multiplying ix into _ 


= — 


_wS 


9 FRSYSS> 


mw 1 3 47 
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and that ProduRt again by the ſame Mean 
Proportional , and reſerve the ſame, 

3. As the Cube of the whole Cones Hypo- 
thenuſe z; 6, is to the Cones liquid Capacity , 
fois the Cnbe of the Geometrical Mean Pros 

jonal between =, y, and x, c, to the ſolidity 
of the Elliptical Cone z, cy, which taken our 
of the whole Cones given Capacity , leaves the 


laning Tunns Capacity ſought, 


q.of + 2, 240. 1s 57600 
q of 2 1þ 4,72. is 5184 


Their Sum 627 8643 hero > vl 


250.5673 the Cones fide-line z, 5. 


62.641 the Tunns ſide-line 6, y. © © 


——  __ 


187.9263 the lide-line 2, L 
63 - thelide-lineg,c. 


hr CM goo, 


183. 673 the ſide-line-z,c = 


2,7), 187.9263 : 212739875 
TC, 183.5673 2 22637953 


Logarithm of ProduR 4 $377 323 
Logurihm of Mean Proportional 2,2688914 
Log, of Cube of Mean Proport, 6 (38066742 


60, fro 
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$0.Ar.2 8032268: As the | Cube | of z, 'h 
| "RIS. $673 4 
I 3,6646558: t04620:;146 AleGall th 
E's Cones Capacity : | 
5 1, :8066742 2 :  Sothe- Cube of the Geon 
YER —=—— ' Mean betw. 4,y,&'2;; 
352745568 * to F581, 727 Ale G: 'Cap, 
; | Ell, Co. xy, 


And Res "ah 2 72 2 8. 41 9 the leaning 
Tunns Capacity-! he. 


Cn % 
J 


Proof of the Work þ y peitieing thi ; Obi 


Cone, ntag | Right Cone, FOG 57 4 


The R ale. 


1, Find a Geometrical Mean Proportiond 
between =, j, and z, c; Which is equal to S}, 
or 2,Cc, in a Right Cone. 


> =4,9 


2. Find the Quantity 6f-the Diatitter ), e 


when in a Right Cone, by this Analogiſm, viz. 


As the Cones whole Hypothenuſe z, 6. ist | 


its Baſe, b, 4: So is the Geqmetrical Mean Pro- 
portional, '(laft found,) viz, =, J; tO the Diz- 
meter y, c, in a Right Cone. - . 

3. Then. to find the: Altitude or Depth of 
the Tunn-;: The Square Root of the Difference 


_ of the;Squares. of che. Right Cones Hypothe- 
nuſe, from-the top of the Tunn upwards, iz 
z, 7; (laſt found) and, of the Right Cones'Se- 
midiamerer h 6, is  eqyal t0 the Tunns Depthor 

Altitude. 


Noi 


Bk 


\ 
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Now the. leaning -T unn being thus reanced to 
anupright Tun, and the leſſer Diameter, y,c, 
found 106.7 43 Inch. and the Depth,'62.0993 z 
the.grerter Diameter remaining; - 1.44 © ' How 
many Ale Gallons is this Tunns Capanty ? * '* 


war. 6,9677195 : AS TO77oL6T 3 | 

- -..1,7930871 : t062.0993 Tunns Depth: 

446767033: $0 57501.05, 9. of Sum 

| —— Dam. — Rectangle, 

3,4375099 : t02738,420 Ale Gallons, 

| - -,, - :Funs Cap» 

_. And conſequently. 1881.726 for the El= 
liptical Cone, as was propoſed, 


_\ ——_— 


XLVTII. PRozrL. 


Of Ganging the Wort, remaining in a Coling 


Bach , partly empty. 


As for IN STANCE. 
(In the Back mentioned Probl. 10.) 


Admit a Meſſenger, or Ganger,, finds the Fig. 16, 
aeepeft place of the remaining Wort,"'5 Inches | 
mn another place, 4.3 ; in another place, 4.1; in 
anther, 3.7 ; and in the ſhalloweſt place, only 3.4. 
wet Inches : At what certain Depth, z the Cffi- 
& forecken this Wert? OO. 


A 
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A General Ruleobſervable in ſuch Caſes ,vii, 


| Divide the Summ of the wet Inches (found 
Uti all che Places, be the ſame more or fewer)| - 
by the nymbet- of the Terms, or Places they | 7 
were taken at; or, multiply the faid Sumn 'befe 
by the proper Mulrtiplicator © for the number 
Terms; and that Quotient, or ProduRt, ſhew| 
the Worts true Depth, to be reckon'd , and 
made uſe of: Or; in caſe the deepeſt and ſhl.} , Ti 
loweſt Places be known ; an Arithmetical Men | Cz 
between them, is the Depth ſought. mere! 
Where Note,. That .1, &. or any ml} jug: 
part of an Inch, may in this Caſe (asxÞ fre 
humbly conceived) be allowed the Brewer; | the C 
in confideration of, Waſh, Leakage, &«. 


Inches. 

. Eu 

4+3 71 

4-1 'y 

3-7 D is 
TY” Ke 1: ? 
The Summ 20.5 


Mulriplic, for 5, the? _ _ 
- number of Lang 2 ©O2 


4-1 being 4 55 Inches Cor 


£ DT . $: : ,* | 3 Du, 
Reſperſ. The remaining Worts true Depth to | |, / 
be reckon's, is only 4 Inches. me 


XLvtll 


__-  XCVIH. Pros. 
"| 
7 PEG and Inch a Brewers Copper with _ 
K/ fatcarion for the riſing Crown, ; 
wh As for EXAMPLE. 
nd 


8 ; There i5 a Copper , which ( by reaſon of ha 
2n Curvit) of the Staes , from the Top, to the Dia- 

meter, paſſing by the Vertex of the Crown) is 
ll} jured Spherozaal , , but the lower part (for the 
F hreighrneſs of the ſides) accounted Conical ; and 
r; | the Crown; Spherical ; or a $ ecton of a Sphear. 


The Dimenſs; ons are theſe, Vit 


: Inches, 
a, b, the a Diameter = == 147.5 

ys, , the Diameter paſſing by wes. IX 
Vertex of the Crown ——_—- 5- * 23-5 

#,x, the Depth from the top to the 

Þ+ Vertex of the Crown 
cd, the Diameter at the bottom'— 109 
6, x, the Crowns Altitide = 171. 5 


AN. To find the liquid Capacity of FO lower, or 
b | Conical part of the Copper, to wit, from the 
, | Diameter, paſſing by the Vertex of the Crown , 
to the borrom, that is, of u, x, 1,0, 6, Cc, a4 if there 
were no Crown, 


| - pirfordved by Maltiplicition onlj. 149 


es = 34S 


A 4, 


/ 


is. 1x 


4 Te 
r4J ET, 
P is E . 
p; . 
6 4 
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Vide Probl, c, 4, the Diameter at bottom == 109-. 


—_— Semidifference of extream Diam. = 7x 
ple 6, | — 
Their Surnm 116. 

The which, becauſe of a conliderable inequaliy 
of the extream Diameters 1.47.5 and 12, 
reckon to be a ſmall matter more, to wi, 


Then the Area of } Inches. Ale Gal, 
that Circ.whoſe £ 116.3 per T. is = 37.6704 
Diameter 1s — 

The Crowns Altitude'= 11, 


EY em 


1883520 
37674 | 
376704 | =T 


— —— 


Capacity of the Conical Fruſtum 43 3.20960 


4 2. Having c,d, the Diameter of the Coppa, | 
8. ines - viz, of the Baſe 109, and the Altitude 0,x,= 
x "11 Is TI »ches * To find the liquid C apacit) of the. Ale 
Coppers Crown, (as the Settion of a Sphem 


—— 
> 


without knowledge of the $ phears Axe, | ws 
| of 
q. of c,d, = 1188r | Dn 


5 of q of Alt. o, x, = 176.333 


Their Summ 120 57-333 


1205] 


t 


* 


terfornied by Multiplication ob, I ; { 


12057. 333 
The Altitude 0, X, = 11.5 


"60286665 
12057333 
12057333 


: 13865943295 
Maltiplicator for Ale Gall, = .o01 3926+ 


non. oy wan. ——— 


$319559770 
| 27731,96590 
I2479332655 
4159779985 
1386593295 


Ale Gallons — 193. 296982261 32: 


=The Capacity of the Coppers Crown , being 
5 Beer Barrels, 1 Firkin, and 4 Gallons. 


' Then the Crowns Capacity, being ſubduRed 


out of the Conical Fruſtums Capacity, v#x. 


out of #, x, 7, d,o, c, above found,” 433; 2096 
Ale Gall. there remains Ale Gall, 240:1126; 
&c.: for #,c, x, and 4, 4, x, being of- Beer Bar-. 
rels67, and 6.1126 Gallons of Liquor, juft 
to faye or cover the Coppers Crown, where the 
Diameter #, 3, is given 12.3.5 Inches. 


« To find the liquid Capacity of the uper,, 
br Sphereldal part of this Copper , to wit , ff 
a/n,b,1,'x,, 


K 2 | Th 


Diameter 1s 147.5 Inches, &= 121.1866 
per Table, doubled, 
And of 123.5 per Table = 42.4790 


The Area of that Circle, hes, © Ale Gall 


Fre cnet Eats. inns Seen ns) 


\ Their Summ 163.6656 


Whereof the + is the Area of 
the Mean Circle , = 


the Capacity of each Inch,C © 54-5556 
uam prope, | 

The Depth from the top of | 

the Copper to the Vertex E = 345 
of the Crown —— | 

2727760 

2182208 

| 1636656 

When the Crown is ſaved, 1882,15446 


there wants, to fill it up, 


Then it being found, that 240.1 126 werein 
the Copper, when the Crown was ſaved, it 
appears that the Coppers whole Capacity 
2122.2670, Gall.being of Beer Bar. ; 8 +, and 
7.2670 Gallons, which is nigh 66 5 Ak 


Barrels, 


r a FP 7 
4 we? 
! 

i a . 
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Ou 


[nn >> > >l 


(1 
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' 4. Touch this Coppers upper Part ; to wit , 


frm the top, tothe Vertex of the Crown, being 


— 


Spheroidal. See the Rule following the Work. 

| The Co ers ſeve-| 

al Depehs , rec-|The Area's , - Differen- 
koved from the top | Contents upon | - of 6 
to the Vertex of |each [:ch in Ale oe 
the Crown, 34 7\|Gallons. 

Inches. | | 66 : = 
OE Ionn = | com.ſubd. 
At 5 5 | 60.F8gdn pps 5 
Ar 1.5 ,$ 5 |- 60.55938 06088 
_ 3 © id 60,49852 "a 
ie: Ie = 60,40723 "2G 
At 4.5 = 60.28551 "Ins 
OE SEE IEEE 
& EE I 18255 
At 6.5 $9.95078 Pie 
At 7.5 $7977 -þ "aan 
Ar 8.5 $9-49433 | 22308 
at 9.5 | F9.22046 $0458 
At 10.5 '| $8.91616 « 34623 
At 11:5 58.58143 —_ 
nz ame: —| 36516 
Ar 12.5 $8.21627 —_ 
At 13.5 7.823068 ſer b-5s 
At 145 Fools xc hes 
M-14.0 $6.93821 "43688 
At 16.5 $6.45133 52991 
At 17.5 55-93402 | 


OUmm 1061.12991 


RX 3 


T 34 OY or Praffigal Gauging, 


"0 


| The Cop rs ſeve- The Area's in 
, ral : opts. * "Ale Gallons. 
Ar ds, 3 x5. 228628". 

| Ar 19.5 48 = | $4:80811 

| At 20.5 * ©] F4o 19951 | 
At 21.5 | 53.5604S.. 

| At 22:5. 2 | $2.89102 

At ,23-5: BL] $2- ag 
as 7 «1.46081 
At 25.5 © $0:79096 : 

4 At 26:5 49-90838 
Ar 27:5 | 4908727 
At 28.5 4 8.23523 
Ar 29:5 4735276 
Ar 30:5” 46.43986* 
Ar' 31.5 45-49653 
Ar 32.5 | 444532277 
At 3355 ©. 04 0h 51858 

| At 33:75 21.241 97 
FL 


Differen. 


, 


of - Areay. | 


-+54774| 
57517 
60860: 
63903 
«66946 
. 69989 
—————"_— 
+73032| 
«76075 
79118] 
$260 
$5204] 
$8247] 
9 
94333 
97376 
1.00419 


— —— _— 


- Sum $21.00125 
106112997 


4 he Capacity = 


{$82.1 3116,being t00 "oY 


only, by the + of : Pint, 02430. 


Th: 


— 2 i 


Performed by Multiplication only... 135 


\Fhe Coppers ſe- 
weral Depths, rec- 
honed” from the 
Vertex of the 


| Crown upwards to 


the Curb.” 


—_ 


| Tach from the 
Vertex of the 


Crown, 


Ale Galions+ 
in the Copper 
at each wet 


an th. 


When the wet 

Inches are = 
At 45 wet Inches 
At 44 wet Inches 
At 43 wet Inches 
At 42 wet Inches 
Ar 41 wet Inches 


At 40 wet Inches 


At 39 wet Inches 
At 38 wet Inches 
At 37 wer Inches 
Ar 36 wet Inches 


At 35 wet Inches 


TELE on arena) ene EI ny go ence ene 


At 34 wet Inches 
At33 wet Inches 
Ac 32 wet Inches 
At 31 wet Inches 


At 3o wet Inches 


At 2g wet Inches 


1699.8195 
1640.08 17 


—— 


= |cavg og dung 


21222441 


2061.6543_ 
2001.0949 
1940.5964 
1800.1892 
1 319.9037 


1759+]703 


T5d0.5873 
1521.3668 
1462,4505 


1403.6692 
1345.6529|. 
I287.8322 
1230.4375 (34 
I 173-4993 | 32 
IT1I7.0450 | 31 


SUN 1] 


| 


9g puns 


ES wk TH ws 


mt Wy RY OE TIT | - ©AWwWOo au | | 


K 4 


135 Stereometry,or Prefical Gauging, 


when the crown 7 


| 


?T he Coppers ſeve- 
ral Depths. 


Ale Gall. in 


the Copper. 


— 
<— 


Ar 28 wet Inches 


At 27 wet Inches 
Ar 26 wet Inches 
Ar 25 wet Inches 
Ar 2.4 wet Inches 
At 23 wet Inches 


_—_—__ 3 cots —_—— 


ras 1140 
1005,7277| 


959.9196 
DK Rs 
43-1596 
© 790.2056 


i. we Ian 


At 22 wet Inches 
At 21 wet Inches 
At 20 wet Inches 
Ar 19 wet Inches 
Art 3 wet Inches 
At 17 wet Inches 


| "738.0775 


686.6167 
635-9166 


5 $6.0077 | 


53609204 
488. cenien 


——_ 


Ar 16 wet Inches 
Ar 15 wet Inches 
Ar 14 wet Inches 
Ar I 3 wet Inches 
At 12 wet Inches 


is juſt covered, ( 
the wet Inches | 
being x1 — 


441.3324| 


394-8925 
349-3960 
304-8732 
261.3546 


O, 
749-1736 


— 


Ss OO SR DR 9p Le 


| 


EZ 


—_ 
oe 1 


—_—— -—=— aw > yy—_—_ 07 


. V4 


* .. X& A A — O''os | MESS 


CE I ——— 
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To find the Crninhon Subducend, for conſtituting 


any Spheraigal. Veſſels Contents , or ſeveral 


(Capacities , upon each Foot. half Foot ,. of. 


 * Tich, of the, Depth , and ſo to Inch the; ſame 


throughout ,. by Aaaition and $ abduttion only - 
(applicable alſo fo A Cark, feanaing. 01 the 


 Head,) &c. 


"4 Brief and Prattical Rule may be this, viz; 


1. By the Rule upon the 4 1-Prob/. take (with 
2 fliding Ruler) the Veſſels Diameters at top, 
bottom, and-middle , and alſo croſs-wiſe, to 
(ee if it be Elliptical , then take 2 Diameters-in 
Inches arid Centeflimal Parts, (if need require) | 


' biz. at 6 Inchies, -3; or = an Inches diſtance front 


the greater” Diameter , arid another , -at 18; 


 9,0r 1 & an Inches diſtance trom the ſaid greater 


Diameter: 'Noting down theſe two Diameters 
tia Book'or: Paper , the lefler of them under 
the greater, * '* ; CY Sith 
'. 2, Diretly againſt theſe two Diameters' (if 
taken in Inches, and Decimal Parts, or Quarters 


| bf an- Inch) inſert from the Cyclometrical 
Table{their reſpe&tive Circles Area's : Other- 


wiſe, by Rule in Prob. 3. Calculate the pro- 
per Area's. of the” Circles; anſwering to \thoſe 
Diameters ; the which beirig found, and inſerted 
as above direQed z the Difference of thoſe two 
Circles Area's, wx. what the Veſſel holds upon 
the firſt Foor, half Foot, or Incl, more than 
upon the ſecond ; is' the Common Subducend , 

| | eee "Ts 


peculiar.to the.propoſed Veſſel, for Inching the 
"lame throughout; .. 

'3.” The.doubled Subducend. taken from the 
Veſfels'Area, or Content, upon the ſecond Foot, 
half Foot, or Inch, leaveth irs Content upon 
the third Foot, half Foot, &'c. The Summ of 
the Subducend, and laſt ſaid Difference, (belng 
the doubled Subducend) deduted out of r. 
Content upon the third Foot, half Foot, &c, 
the Remainder ſhews the Veſſels:Content. upon 
the fourth Foot, &c. the Summ of rhe Subdy- 
cend and laſt memioned Remainder , ſubdued 
from the Content upon the fourth , leaveth the 
Veſſels Area or Content upon the fifth Foot, 
half Foot, or Inch of the Depth; [and afiet 
like ſort proceed through, the Depth : (which 
done) In all the three Caſes, add together the 
' Circles Area's or. Contents," noting their Summ 


pr Tota), the which in the firſt Caſe multiplied 
Y 12, in the ſecond by 6, do ſeverally product 


the Veſſels liquid Capac. (near enough for coms 
mon uſe ; :) and in the third Caſe,the Total it ſelf 
Js a near approximation to the Veſſels whole 
liquid Capacity ; as pyenre ans the. _ 
Example. | 


But in caſe more _ ity and exattneſs be 
 vequared, then , 


(According to the Rules upon the 56 and 
58 Problems) Calculate the Spheroids Axe, 
and the propoſed Veſſels two Digmeters,' inthe 


- hcl 
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ws. Y " 


= © 
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fyſt part cf the aboveſaid Rule mentioned , as 
alſo, the iproper Area's of the Circles, corre: 
ſpo ndent to thoſe Diameters ; wherewith finiſh 
he Work, according to dire&tion of the Rule 
zbove-given. 


LE — ” _— 


XLIX. PROBL., 


Having z, fn, the Axe of a Spheraid, and fig. tz; 
D,m, the Dezameter ; To find the Spheroids.C gs 
city in Wine or Ale Gallons » either without, or 


Ks, 


viththe Cyclomerrical Table; on had 


"The Rule for finding the ſame, without aid Ec - 
2 the Cyclomerrical Table: + - Ki 


Mulriply the Axe by the Square of the Dia- 
meter , and that Produ& ( if the Capacity 
be ſoupht in, Wine Gallons) multiplied by 
,00226566t—, but if in Ale Gallons, by 


0048 FIFR99T produces hors delire, _ 2,12 
E XA MP L E. 


Let 2, n, the Spheroids Axe 67.4940? "i 
41d D, m, the lefſer- Diameter'— 2 F Inches, To © 
ford the Sphervids wholg Caper in Wine Gal- 


Og, 
1s. 


_—_ 


, 
© .Y 
> - 
2 


 Spherolids Capac. in Wine Gall. 95. 616500 


- bg. T2; 
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zz #, = 67.49402+\ 


ee of D, m,25 = 685 
33747010 

134983304 

40496412 


4218 3.762 50 
The Maultiplictor .0 .002266661= 


Spheroids Capac. Wine Gall. 95.616 &c, 


Amcther Wa 7, [ 'y the Cyclometrical T able, 


= of the Spheroids Axe = 44.996—= 


Diam. 25 Inches per Tab, Wine Gal). 2.1 254 


224909 


89992. 


44996 


89992 


— —_ 


prout ſupra, quam proximt, 


— 


Having 
Wine or 3n Ale Gall. together with the quatt- 
5 of its Axe; To find the leſſer Diamettt 


Tie 


L. PRoEL. 


a Spheroids Capacity , either in 
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The Rule. - 


The propoſed Capacity of the Spheroid, be- 
ing divided by two thirds of its given Axe, or 
multiplied by its proper Multiplicator , ſhews 
the Area of the leſſer Diameter , D, mz, either 
in Wine or Ale, according to what the Sphe- 
roids Capacity was propoſed in z the which 
being ſought in the Cyclometrical Table, doth 
inthe next Column, on the left hand, ſhew the 
leſſer Diameter, the thing required. 


EXAMPLE. 


A Spheroias liquid Capacity is 95.616 Wine 
| Gallons, and its Axe 67.49402 + Inches 
How much ts D, m, #ts leſſer Diameter ? 


Proper Mulr.for * Axe 44.996=.622 2242-{- 
Spheroids Capacity in Wine Gall. =95.616 + 


© Rn: 
222242 
1333452 
I1I1210 

2000178 


Mm 


——- edt 8 wowomocts on Bo ey ons oe net 


LIL 


Is. 12, 


—_—_—— 


— 


LI. FOIUY 6d 


-Htilag a Set liquit” Oapatith, Z 

$,616 Wine altos , together with its y; 

merer, D, m;'<= 25 Tathes; To find th 
Sen , of rhe Spheroids _ fi. 


The Rale. | .. 


| ' The propoſed Capacity of the Spherolt 
being divided by the Area of the lefler Cirdl 
which 1s given im the Cyclometrical Wine 
Table ; viz. apainſt che Diameter 2 5 Inches, 


2.125 Wine Gallons; or ruiltipfizd by its pro- 


per Multiplicnor fe. 4795883 | ſhews 
two thirds of the Ate ſought , wherennito the 
half of it ſelf bog —_—_ gives. the Axe th ke 
quired. 


 Spheroids Capac. in Wine Gail = =95.6 i6 
NED __ 2.125 Wine Gall, = .4706- | 


573696 

6693120 
332464 

2 of the Axe = 44.996 &c. 
"=y-o DT = aL 495 


"This Sphere Axe = 67, 4940 Inch,” 
E Fl, 


t43 Stercometry or AY Gauging; 


| 


by 
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le ERTIES 


LII, Prot! 


"the Axe, 44d, y, d, or uyj'x;, w4:mhich 74d 
Gauge the Liquor in a Caik, ( partly enspty;) 
hing with the Axe parallel tothe Horizon, when 
the ſuperficies of the remaining Liquor cuts not 
the Heads of the Caik, 


The Analogiſms are two, VIt. 


1. As the Casks length, is unto a Geometri- 


| al Mean Proportional between the Samm and 


Difference of - rhe: Boung and Head Diameters ; 
ſo is always: (for Wine Gallons) 220.5 887— 
and for Ale Gallons 269.,2902-{- (being the 
Quote of z divided by 3. 1415926, multiplied 
by231, or 282,) unto a fourth Proportional, 
which is univerſal or general for that Cask. 
 Thns for the Wine Pipe, the fourth Propor- 
tional is'81:1 7449+], for which the pro- 
per Multiplicator is = ,01231914 — 
for Wine Gallons, 

And for the Graves Hogſhead,the fonrth Pro- 
portional is 81.70674—; for whichthe 
proper Multiplicator is = ,01223889— 
for Wine Gallons. 


_ 2: As the fourth Proportional (frft found) 
Bs, $4.17449 RESEDIE, of F3JEET AR 
| —_= 


To cut a Spheroid with-a Plane, Parallel to Fig. 15; 


144 Stereometry, or PraFical G aiigity, 
the Hogſhead 'is unto the Square of- the dry 
Inches, or the Boung Diameters leſler Segment, 
ſo is the Remainder . of the Boung Diameter, 


cuity; either in. Wine or Ale Gallens ; when 

the. remaining: Liquor reaches exactly to the 

upper -Orbs of the Casks Head ; which holds 

true alſo .in all Caſes, (of rhe ſame Cask) the 
} Liquor not cutting the Heads: 


EXAMPLE. 


A Canary Pipes Boung Diameter is 29 Inchi, 
Head Diameter 23, and length 48 Inches; i 
the dry Inches be 3, how many Wine Gallnt 
wants it of being full, the Liquor reaching ex- 
«ly to the upper Orbs of the C acks Heads ? 


* Multjplicator for the Fipe = .01231914= 
The Square of 3, thedry Inches =g 


Rem.of Boung Diam' -þr Semidiam. = 40.5 


 $5436130 


\ Aeſþ. thete wants Wine Gall 4,490326530 


(more that Semidiameter) unto the Casks yz. | 


| 11087226. 


443489040 , 


Ellt, 


i 


i 
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a 


”- , , 
F 
Ls 
*c7 iy 


LITE PRoZL, 2 


' Tocut a Spheruid with a Plane, parallel fo: Fig. 124 


the leſſer Diameter ; havins the Spherotds: Dt- 
wenſtons, toget her with the vanities of the 
Diameter - of the Fruſizms Buſe,; and of the 
Fruſtums Altitude. Rf 5 


| A5 for INSTANCE. 
| Let the Spherozls Axe Z,n, be -8.80648; 


D; m, the leſſer Diameter = 29 Taches, and 
i, P, =, the Diameter of the Fruſtums 


Baſe, = 27.62246, feund by Direttion 


Probl. 59. (if rot given) 2nd the whole Sphe- 
ruds Capacity (if not given) founl by Direttion 
of Probl. 49. = 150.226 Wine Gallons, and 
the Altitude of the:Fruſtumn,p, ='51.40324 


hiches , whereof the Altitude above the mediety, 


viz. C,p, = 12 Taches ; Tofmathe liquid Ca- 

pacity of the Spheroids Fruſtum x, p,&, n, of of 
I, Pp, =; x | | 

7 The Rule. f 

7. To the donbled Square of the Spheroids 

ſer Diameter D, C, m, add the Square of the 


' Diameter x, p, 4. — | 2, 
. 2, That Sum multiply by C, p, the Fru- 
fiums Alticude , above the Spheroids Semi-axe, 


or Mediety. rr: 
4, Fhar 


£ 
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3. That Product multiplied alwayes by 
«001133331 for Wine Gallons , or hy 
.00092$3666-|- for Ale Gallons , produce, 
the Wine or Ale Gallons = the Spheroids Fry. 
ſtum, aboye the Mediety, v5z. of », «,m,D, 
the which being added unto the Hemiſpheroidg 
Capacity , gives the Capacity of the greater 
Fruſtum , or ſubdued from it , the Remain- 
der is = the leſſer Fruſtums Capacity. 


The doubled Square of the leſſer 
Diameter D, m, 29 Inches —— 

The Square of the Diameter of the bo 
Fruſtums Baſe, x, p, c, 27,622 46 763 


I —16% 


The Summ = 2445 

C, p, = 12 

Ze 29340 

The Mulciplicator ,001713333 


 —— — 


The Spheroids Fruſtums Capacity, 


X, Þ, £,, Zu Wine maFe; 2. F2& | 


Capac, of Hemiſpheroid, D, mw, », 75 .113 


Reſponſe. The Crpnciry of the _, @ 
Spheroids Fruſtum x, p,e,», $ © * 08.365 
Wine Gallons. 


r 2x 
£1110» 
» i 4 
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Ancther way, b y the Cyclometrical Table, 
. Wine Gall, 


The doubled Area of the Spheroids 2 5188 
| lefler Diameter 29 Inches, D, mt, Jo, 
The Area of the Diameter of the Baſe 


of Fruſtum x, p, «4, 7.62246 $2:5943 


Tripled Area of the Mean Circle — 8.3130 
: of C, p, Fruftums Alt. above the Mediety = 4. 


Fruſt.Cap.above Mediety, viz.x p,e,0,33-252 
The Hemiſpheroid Capacity D, mm, n, 75.113 


— — 


Reſp. The Capacity of the Sphe- 2 
. roids greater Fraſtum x, p, e, ” 108.365 
And lefler Fruſt. x,p, ,z,= Wine Gall.41,86t 


Together — Wine Gallons 15 0.226 > 
for the Capacity of the whole Sphe- 
roid, prout ſupra. 


|, There 5s an Elliptical Veſſel ( Ganged in "2. 17; 


Probl. 12.) the Reftangular Conjugate Dia- 
meters of each Baſe, being unequal , viz. the 
Conjugate Diameters aloft,a,b,= 42 Tnches,and 
Mm, p, = 35,and the Conjupates below, viz. c,d, 
= 39-I, and L.% = Ji.S, and the Depth ur 
Altitude n, o, = 15 Inches : To Gange this 
Jeſſel after a mare brief and facile way, than 
there given, And alſo to Inch' the ſame , from 
the leſſer Baſe, (being here, from the bottom, 
pniards ) L 3 Fer 


bs 
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Fer Gauging of any ſuch Elliptical Tun, 
the Rule ts, 


1. Unto the Axealofrt, to wit, 4, 6, add th 
half of the Axe below, zz. of c, 0, and mul 
tiply their Summ by ws, p, (the leſſer Diamete 
alott) reſcrving that Product. 

2. Tothe Axe below, viz. c, 4, add the hal 
of the Axe aloit, to wit, of a, 4, and thy 
Summ multiply by x, #, (the lefler Diameter 
below,) and this Produ& add unto that (abr 
reſerved) which being done,multiply their Sunn 
by -, «, (the Veſſels Depth) , laſtly,the Produt 
(+9 found) mult. always by .o0092 83666-. 
ir the Capacity be ſought in Ale Gallons, by 
it in Barrels, &c. uſe the ſame Mulrtiplicator 
given tor a Conical Tunn, in Probl. 37. 

A, b, = 42 
2 Of c, &, = 19.55 
The Summ = 61,55 
m, Þ, =35 


* Firſt Produt = 21545. 


e, d, = 39-I 
= — 
= of a, b, —=21 
SUM = 60.1. 
60.1 
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GO.T 
*: i == 28.8 


nn—__— — 


| 318 
th | T9030 
ul. png 
te Second Product — 1911:18 

Firſt Produt = 2154.25 
alh "- ORD 
hy Their Summ — 4065.43 
te The Depth z, 0, = 35 
Me DE RG 
n ad bot. 
a 4065 13 
7 6099145 
Ut! - Multiplicator for Ale Gall. 00092 835; -|- 
© | ROMS nn 

: 42087015 

36558870 
18294435 
: 48785160 
12196290 
54883 305 


Ale Gallons — 56.6131 65792 5 
The Veſlels whole Capacity. 


T he Rule for Inching ſuch Veſſels. 


_ I, The Ditterence of the two Axes, viz. of 
«,6,andc, d, divided by the Depth, z,o, quotes 
(here .193333) which call D. 

Ly 2, Io 
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2. To the tripled lefler Axe, c, 4, add i=, 
and that Summ nuultiply by the leſſer Diamete 
below, v'z x, # ; and that Product reſerve, 
| 3. Unto & of theleſler Axe, c, 4, add the 
number, D, noting the Summ , then the difk. 
rence of the two lefſer Diameters ;z to wit, «f 
72,p, and x, #, divided by the Depth, quote 
(here .213333) Which call a, whereby mul. 
tiply the Summ above noted, and unto that 
Product add the reſerved Product , (which 
done)that Summ multiplied by.o0092 8367-l 
produces the firſt Fruſtum in Ale Gallons. 

** 4. To the leſſer Axe, to wit, c, 4, tripled, 
add 4=-D, and that Summ multiply by the 
[efler Diameter of the leaſt Baſe, viz. by x,u, 
and that Produ& reſerve; then to 4 ; time, 
the leſler Axe c, d, add D ſeptupled, and that 
Summ multiply by 4 , and the Produdt 
(ſo accrning) add unto the reſerved Produd, 
which done, their Summ, multiplied by the 
aforeſaid Multiplicator ,' produces the firſt Dit. 
ference in Ale Gallons. : © LE: 
' 5. To c, d, (the leſſer Axe) tripled, ad 
12D, and that Summ multiply by F; reſerving 
the Product ; then multiply 7, x, the ſefſer Di 
tneter of the leaſt Baſe, by 3 D, and this Pro- 
duct add unto that reſerved; and the Summ (fo 
accruing) 'raultiptied by the ſaid Multiplicator, 
produces the ſecond Difference | 
* 6. The ſextupled ReQangle of D into 4, 
(multiplied -by the common” Multiplicator) 


produces the third Difference, 
yon 3 Es OE ; Enos 4 7 UE. Oe Operatiul 
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Operation. 
6h; = 42 
&, d, = 39-1 
Difference 2.9 (193233 = i 
Depth 15 
wm, p, = 35 


pom Þ 


x," = 31.8 


Difference 3.2 Cx4r33933 
Depth 15 


6,4, = 39el 


I 

Tripled = 117.3 
t:D=.29 
 TheSumm 117.59 
N, X, = 3-6 
94072 

I1759 
35277 


== yy WE ec 


Firſt Produ& = 3739.36z 


4 


L 4 


152 * Stereometry, or Pratfical Gaughhy, 
| 1; Of c, 4, = 58.65 
eg — 19333 


The Summ = 5 8.84333; 


a, = 213333] 


CE pronommmnnadh ronmgc, 


Second ProduCt = 1 2,5 5306; 


Firſt Produ&t = 37 39.362 


_—— 


The Summ — 3751915 
Multiplicator - 05093 T3505 


O_o r—— —— 


Firſt Fraſtura = Ale Gall, 3- 48316 &c, 


c, 4, tripled = 117.3 
43D=b7 


_ The Summ — 118.17 
KF 314 


Firſt Product = 375 7.806 


Cy @, = 39-1 
4-5 
4 56, 4, = 175.95 
7 D = 163533 
The Summ, = 177.3033 
ad, = = a* 13333 


Second Produ&t = 37.8250&%%, 
Firſt Product = 3757. 806 


The Summ = 3795: 632 h 
3793 


Pt 


Pro 


Pre 


G —— Mi | x 2 ay 
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. 3795-631 
Maultiplicator = .00092 8 3 6 7-[- 


Produdt, firſt Diff.= Ale Gall. 3 5237 5-1 


c, a, tripled = = 1143 
nts 3% 


—_ — 


The Summ — 119.62 
a — «213333 


Firſt Product = 2 5.5 18 g-|- 


"8, Xx; = 3.6 
3 -D-2= 48 


Second Product 18.444 
Firſt Product 25.51 89-- 


The Summ — FEY 9629 
Multiplicator — —_ hs Labs o 367+ 


ProduR, fecond Ditference =04081&c 


6 Rectang'es of 7) into 4, 247 466-]-- 
Tae common Multi DLCU Or. 000928 357-t- 


i_—_ 


Product — Ale Gallons 05% 20 + 
the third Difference. 


We: 
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| 


Q 
Y 
I 
1 
j 2 
x 
4 
5 
6 
7 
$ 
9 
IO 


IT 
{12 


at 1 Inch 7 
the T unn, Ale 
Gallons. 


| 3.48316 
7.00691 
10.57147 
I 4.17707 
L 7.82394 
27.$TI22N 
2 5.24241 
2901447 
32.62873 
36.68539 
49. 58471 
44452691 
4851222 
5 2.54087 
56.61309 | 


— 


Firſt Fruſtum, | w_ i 


Diffe- 


YENICES. 


FESSSEIAIES — neon 


3-52375 
3.56456 
3.60560 
3.64687 
3.68837 
3-7301IO 
3-77206 
3e861425 
3.85667 
3-09932 
3-94220 
3-98F31 


4.02 865 
4+07222, 


YEYCES. 


04081 
+041 04 
04127 
.04150 
04173 
04196 
04219 
04242 
04265 
04288 
04311 
04334 
04357 


T hir] For | 
Diff. {4 
rence 
I, 
4 
+0002} G J 
0002} _ 
©0002; _ 
PE (the 
«00023 (w! 
,oopj} ti 
00023} 5 
.60023 - 
0002} hy 
,00023|] *. 
0002} fe 
/ 
W 


Fig. 15. 


Fi. Probl, .,} above, (Ganged in Probl, 13.) the Diamt 
T3919 oy of the Circular Baſe, c, d, or u, x, #4 
Inches , the Elliptical Baſes Axe a, b, 45 
ches , and the leſſer Diameter m, p, 43 , 4m 
the Depth 3o Inches , To Gange this Peſſel afte 
a more facile and compendion manner , than 
there laid aown,,Þ80 : 


There ts a Veſſel, Circular below, and Ellti 


Fa 
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For finding the whole liquid Capacity , of any 
ach lg Tum, 


The Rale ti : 


1. To the Diameter of the Circular Baſe 
cd, Or #, x, add the half of the Ellipſes lefler 
Diameter , viz. of >, p, and of that Summ, 
multiplied by the Diameter of the Circular 
Baſe, reſerve the Product , then unto w, p, 
(the Ellipſes leſſer Diameter) add the Semi- 
diameter of rhe Circular Baſe, 22z. c, o, or a, o, 
(which done) that Summ multiplied by a, 6, 
(the Ellipſes Axe) and the Product added unto 
the afore reſerved Product , the Summa ſo ac- 
cruing multiplied by the Tunns Depth or Al- 
titnde, and that Produ& by the proper Mul- 
tiplicator , given for a Conical Tunn (in Probl. 
37.) this laſt Product is equal to the Tunns 
whole liquid Capacity, fought. 


c,a, = 40 
2 of m, þ, = 21-5 


The Summ = 61.5 
| C, a, = 4Q 


ODDITIES. one 


Firſt Produ& = 2460 


* 0s 


156 Stereometry, or Pratical Gauging, 
| mM, P,=43 


c,0,=20' 


The Summ — 63 
'The Axe A, b, = 45 


—- GET HEY 
SPE 252 

\ Second Produ& = 4 835 

- Firſt ProduQt = 2460 

The Summ — 5295 

Tunns Depth », e, = 30 


b=_ Product = 158850 
Multiplicator for Ale Gallons .0009283666- 


464183300 
74269328 
74269328 
46418230 
9283666 


Ale Gallons = 147.4710344100 
the TLunns whole Capacity. 


Another INSTANCE. 


| zo: is. Theres a Tum, Eliintical aloft, and Circular 
| . Vid. Probl. below; the Axe of the Etliptical Baſe,a,b, equal 


70210; and the leſſer Diameter m, p, equal to 
140 Inches; and the Diameter of the Circular 
| f Baſe, 
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Baſe, viz. either c, d, or 1, x, equal to 210, and 
the Depth equal to 2.4 Inches: How many Ale 
Gallons is this Tunns whole Capacity , and haw 
many,upon each Inch ? 


Firſt to find the Tunns whole Capacit y by 
the Rule, above-given, 


c,d, = 210 
*z f ii 
2 0I ,p, = 70 


a ———_—_—— 


Summ = 2 80 
C, a, — 210 


Firſt Produ& = 58800 


mM, Þ, = 140 


| SPSS a7 on. 


SumMM = 245 
Axe a,b, = 210 


2450 
490 


Second Produt = 51450 
Firſt Product = 58800 


SUMM = I10250 


110250 


is9 Stereometry,or Praffical Gaiighng| 
_  * TIo2F0O 
Depth-#, o, = 24 


441000 
220500 


_—_ ProduX = 2646000 
Maltiplicator = ,00092 83666. 


_— 


55701996 
37134664 
|  $5701996 

18567332 


Reſp. 24 56.4 580236000 Ale Gall 
The Tunns whole Capacity, from 
the Circular Baſe upwards, 


The Rule for I nching this Tumn,ss this, Vit, 


\ 7. The Difference of c, 4, (the Circular 
Baſes Diameter) and , p, (the Ellipſes leſſer 
Diameter) divided by », o, (the Tunns Depth) 
quotes a number , which call D. 

\ 2, From the tripled Diameter of the Circu- 
lar Baſe, ſubdut.: 5 D, and that Difference 
multiply by the Diameter of the Circular Baſe, 


6, 4, Or u, x; (which done) that Produ@ mul- , 
tiplied by. the Common Mulrtiplicator (afore- | 
ſaid) produces the firſt Fruſtums liquid Caps- - 


city. 


rtivl- 


3. From the tripled Diameter of the Cir- 
cular Baſe, ſubduct 4D, and that Difference 


{ 
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multiply by the Diameter of. the Circular Baſe, 
and that Product again by the ſaid Common 
Multiplicator ; Which done , this laſt Proda& 
hews the firſt Difference. 

4. The Diameter of the Circular Baſe, viz; 
,d, or #, x, being multiplied by 3 D, aforeſaid, 
nd that ProduR, multiplied again by the Com- 
non Multipiicator , produces the ſecond Dif- 


ſerence. 


The Operation, 


c, 4, = 210 
mm, p, = 140 

Difference = 70 ( D= 2.91667 | 
#,0, 24 


c, d, tripled = 630 
1: D=4375 


NE EY na 


Difference = 625.625 
es, & = 220 


—_— 


6256250 

1251250 
| DEMI TIO Produt = 13138 1.250 
Multiplicator for Ale Gall. = .oo092 8367 


Ale Gallons = 121 .970027G&c; 
is = firſt Eraſtums Capacity. 
&, Gz 


t60 Stereometry, or PraGical Ganging, Te 


c, d, tripled = 630 '-- — 
1. —_ Wea 
4z D=13.125 Þ|- 

$1 ches 


Difference = 616.875 \ 

Cd —=210 

6168750 

1233750 

| Produ&t = 129543475 
Maltiplicator for Ale Gall, 00092 8367 


fy 
— 


Ale Gallons = 1 2 Qe2 6414 Ot, 
* thefirſt Difference, 


3zD=—=38.75 | 
6, 4, = 210 


A— 


8750 
1750 
| Os © Product — 1837.50 
Multiplicator for Ale Gall. = .o0092 8367 


Ale Gallons — 1.705 $7446 
the ſecond Difference, 


Obſerve here , That (in this Caſe) the ſecond 

Difference muſt be continually ſubdued from | | 

| the firſt Difference, and the firſt Difference | ” 

(ſo diminiſhed) to be added unto the firſt Fru- 

ſtum, and ſoon, to every Inch'of the Tunns 
depth; as appears in the enſuing Example, "my 
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ng, 
"M 0n 
| Fal t. Fruftum in Fiſt, Dife- 
| ] ' Inch. Ale Gal. Differences. YEeuces. - 
"| ( in the T uns. E 1 T 3 
| F {| 127 970] I20. 264— O6 
3 | 242, 234 | 118.558 706+ E 
3 | 900293" | 116.853 |. .796 
[770 [ithcied 20h 
I's | 592. e790: 113.440 1.706 
75 [16 | 706-230 111-734. x:506:- þ 
57 [17 | $17:964 | 110.025 1.706 | 
— js | THIF © 10k IE 1.705 ÞF 
| 9 [1036314 | 06476 1.706 
e, {[j10 |1142.,930 104.9109. 1.706 | 
[100 [2247-649 | 103.204 1-706 
& I2 | 1351.044 161, 498 1.706 
© [13 [1452-542 


| 9919 \ 1.706 
o ||14 1552-334 98.086 - | '*/ 


I5 |1650.420 1.706 


6. I WI FR 96:350 1.706 
- FÞ* & 5 angry 94-674 1.706 
o | [17 1 841-474 92.968 4 
7 [19 [193448 | oracs [2795 | 
5 (1 [2935-794 | Boggs [2995 | 
7, [20 [2115,260 7 


87.850 


| L706 1 
Fx" 1 $303-72 0 86.144 | 1,706 | 
22 [2289.254 84.438 ns 4 
jnd [23 [2373-692 82.732 
om | [24 |2456.424 
Ice L 
rl- : _ Te 
Ins = M vis 
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_ — 
. % 


LIV. Prod; 


There is a Pyramidal Tunn , or the Fruſtin 


of a Pyramid , conſiſting of twe parallel qua- 
drangular Baſes , and equal ſides, at each Baſe: 
the four ſides aloft, viz.c,a, a,d, &c. art each 
200 Inches, arid n,o;'p,0, ec. below, each | 
—128, and the Fruſtums Altitude, or Depth 


of the Tusn, b, 0, = 24 Inches: How man 
Beer Barrels may this whole T upn contain, ani 
how many upon each Itch of the depth ? 


T he Rule for Gauging the whole T ann, (a1 the | 


Fruſtum of a Pyramid) may be this, viz. .' 


' T. Square the greater (ide , and rhat Square: 
(being equal ro*the Arca of the greater Baſe 
in Square inches) inſert or ſet down; andin 
like manner find the Area of the other, or 
leſſer Baſe, and inſert it direQly under the for- 
mer A: 3 5: as 

2. Multiply into each other the (ide of the 
greatet and lefſet Baſe given, and their Rect- 
angle, or Produ@, inſert under the two Areas, 
or numbers aforefound , and their Summ mul- 
tiplied by 4 of the Tunns Depth , produces its 
ſolidity in Cubical Inches. 

3. The Tunns ſolidity (fo found in Cubic 
Inches) multiply (if the Capacity be deſired in 
Ale Gallons) by .0035461 if in Ale = 

| re 


SSA ER. 


he 
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gle; by 0003108153 :3, and if in Beer Bar- 
rale,.by-. 00009 8502 8; and the Produ@t [0 
xcruing, is the yramidal Tynas Capacity, re- 
The Area of the greater-Baſe aloft = 40000 
The Area. of the Jefſer Baſe below = 16384 
The ReQtangle of fp az'and: 3, %% lat ($00 


| the greater and lefler ſides, 


Their Summ = $1984 
* of the Tunns Depth = --.. 8 


Tunns ſolidity -in Cubical Inches = 65 5874. 
Gen - Multiplicat. for Beer Bar. .ooog85028 
( E757 TE TS T7 2.1 311744 
FT 624,14: co me—_. 
HAH Uitcd = . 25246976 f12 
© 5962848 


EE  . 


| 7 ie Tunns Capacity = 64.60522 8441 6 
' © | "being 647; Beer Barrels, 3 Gallons, and 
'/ 3 Quarts, proxime, 


| For Inchingrhis Tunn, from the leſſer Baſe; 
to the greater,” 6bſerve the Rule of Probl. 38. 
(G2 7.) fot ſoqhing a Conical Tunn , for, as 
-is:4 ſquare Pyramid ,' 6: a Cone may be 
laid'to be a' forind Pyramid, and the Rule for 
aing the Fruſtum of a Pyramid is the ſame 
#£ mutands) with that for Inching the 
| Ma Fru- 


PP I" 


% 8 
$—_— 
CG % 

4 ae 


Fraftum of a Cotie: 'Here'note likewiſe, Thar 
inſtead 'of the Multiplicators, {there given. for 


a-Conical Fruſtum) you are to uſe 'theſe, for 


the Fruſtum of a Pyramid, vzz. oh. IM 


The Mul-CAle Gallons, .,0011'8203 guþ=:77 
--ciplica-< Ale Barrels, .0000 3693 85 3-4" 
tors for Beer Barrels, Y.00003282456+{' 


6s, = i365 
dep, —— : 
$,0,242 72232" F.8 3p tne:common Addend, 


0 


--x. The tripled Square of ", 0,128 — 49151 
Iripled ReRangle of »,0,and Addend = 1152 
T he Square of the Addend = 9g 


The tripled Solidity in Cub. Inch. 2 _ "I 
of the Tunn ypon the firlt Inch, $ © 59313 
Multiplicator for Beer Bar,=.00003282456 


- 


7 "oa 7 7368 
| wt 30%, On, 164422. $00: : 


in elgtlont -1 GT IIESTITY 
Beer Barrels = 1.65 50208728 

: . is the Tunns Capacity upon the 
.: firſtInch, from the leſſer Baſe... 


1 . a -3 7 FE? \ * [ 

* 43hw + #4 «fs 4 & R x "Rt 
5 & - 2 o The 
i% * = » p " $ , 
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2. The tripied Square of 128 — = 49152 
The nonocupled ReRtangle of 128 2 p 
- and the Addend 545 

The pap Rn of the Addend = £ 


nA. > ny ei; 


py - Saram = 52677 
* The Mukiplicator = = ,0000 32.8245 5 


——_— 


3282456 
22977193 
19659736 
| Fay fo | 
164722 


Ber ws += = 5:08 $902 39996 | 
' 1s the Tunns Capacity vupcy the 
| ſecond Inch, fromthe lefler Baſe. 
The fextupled ReQangle of Se 
: ip , and the EranaS = 2304 
The 6 Bi Square of the Addend = 108 


Gmm=agi2 
T he Multiplicator = = «00003 —_— 


13229824 
6564912 | 


Of a Barrel 07917283 $72 
Torah Cope anans 
vans Capacities apoRr 
| freandand third Inch. 
3 ha 
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led Square of the Addend = 5 
* Preps =accontag 


1312 3129924 
| «6412380 


624 

Of. a Beer Barrel .oo177252 

Thethird Diff. from whence (together with the 
Gems two) the Tunn is Inched, as follows, 


ho —— —— 


| 

[The Tunns C a- 
DS |p4ost) fo = Second | Third 
S-|ro Inch from the| ; ey, 
E [hoo upmards| Differences. | Difference 

21 Beer Bar, | —_ 

| x| 1.65150 07740 00177 
-2| ' 1.72890 | 97917 »00177 

| 3] 1.80807 08094. 00177 
4 I.8890T | 08271 00177 
- 51 T.97172 08448 20177 
6, __2,05620 «08625 ,oo177 
_ - 2.14245 08803 00177 

| 8] 2.23047 ©3979 00177 

| of 2:32026 agr5o | -ot79 
ro] "2472102 | 00233 00177 
I7] 2:5051F -Og5lo «00177 
t2 2. :6002F 09687 .0OI77 
[13] 2.69712 09864. 00157 

| I4 2.79576 eoT 0041T «oO177 
151 2.89615 20218 00177 
[16| 2.99835 10395 00177 

[17] 3-19230 pſ7 | 
[18] _ 3,20802 _ Ink 

Sum 43-01350 1 
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ST unns Capacity) Second j Third 1 
b-\"gu Beer Bay, Differences. © | Differences 
| .10749 | 001.77 


480 LAN OSS Ee 
I 


——— _— 


—— = 


F. 
oy 


20| 3.42477 * «0QI77 
| 3o3rho | 10123 | orgs | 
23] 3-04060 11457 | .00177 
23] 3476317 11634 | *0OL77 
gl 3.87951 | 
un 21.56736 

43.91350 


Total 64.5 8086 Beer Barels, being too little 
by 3 Quarts z which ſmall Error might have 
been removed, by taking the Frattion unto a 
preater number of places, 


Now from this Table, by ſabduRion only, 
i made the enſuing Table of this Tunn , ſhew- 


ng (by meer ocular inſpetion) how many 


Beer Barrels and Gallons remain in the Tunn ar 
any number of dry Inches, found by the Gau- 
ping Rod. © 

The Table conſiſts of four Columns ; the firſt 
1s Inches dry, the ſecond ſhews the number of 
Beer Barrels remaining in the Tunn at each dry 
Iach of the Depth, the third Column thews 
the reſpe&ive Decimal Parts of a Barrel redun- 
dant, and in the fourth Column thoſe Decimal 
Parts are (prope verum) reduced into Gallons, 

Memorandum , That the Drip of the Tunn 
maſt always be found and allowed for, accor- 


ding to the Rule in Propl, 40. Jaches 


168 Stereometry,or Praitical Gauging, | | P 
- AL fd 
{I |: Beer | 1: The Deci-| | if 1 
| x pray are: _ redu- a 
j J. in the C Ce wnto Inc | 
[IS | Tun. | reaun aant, Gallons. lengt 
os G 4 5 dog - - 21 and 

I 60 +7014 25 Ale 
\ 24. FE 29302 34 War 
F-3 F3 «2 896 ' 7 Wy 
[_4]__49 7538 |. 27 q 
3 46 +3290 I 2 8 
6] 43 0135 _ 7 half 
(71 SOFF 29 mul 
© 36 «7032 $e-5 firſt 
BAKE «7048 S 9 
Io| 3o | .J8086 29 + 6,4 
117] 8 0128 _ tip 
2] 25 ©3157 LE Pre 
[3] 22 7154 7.5 
14 | 20 +2102 ' dui 
5 I7 $7984 Bo C 
161 IF 4781 17 & 
17 13 2476 8 2 4 
I8]| 11 10OF1 3+ & 
i9] '9 0489 ES ny 
| : Zz 
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of the Baſes are Reft angular Pargallelograms, 
wequal ; vIZ..C, a, the length above, = 300 
lackes - a, d, the breaath, == 14Q 5 n, 0, the 
lmngth below; '= 270 , o,p the breadth, = 126 : 
#d b,o, the depth, —= 20 Inches : How many 
Ale Gallons may this Tun 'contain; and how 


wany, upon each Inch ? 
The Rale for Ganring the whole Tum, Viz, 


1, Unto the greater length, c, 4, add the 
half of the leſſer length, », o, and that Samm, 
multiplied bythe greater breadth, a, 4, call the 
firſt ProduRt, which reſerve, L 
2; Unto the leſſer length; », o; add the half? 
c, 4, the greater length ; and that Surm, mul- 
tipied by the leffet breadrh, o, p, call the ſecond 
ProduR. : | 

3. The Summ of the aforeſaid two Pro- 
duſts, multiply by the proper Multiplicator, 
| (which the Queſtion requires) given upon the 
54th P-obl. P ag. 1 64. and that ProduR, again, 
by the Tunns depth, b, o, (which done) the 
ProduR, ſo found, is equal tothe Tunns Capa- 
city, required, 

| C, 4, = 30d 

$ of #u,0, =135 

Summ =— 435 

4,a, = 140 

_ Firſt Product = 60900 
£ oO 


There is 4 Pyramidal Tunn, or Veſſel, where= 5, 4; 
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Z of c, 4, =150 
| 
| Summ = 420. g 
0 P,=126' | BY 


— | 

Second Produc — 529290 | 

Firſt Produt = 60g00 t 

ne Summ = 113820 | 
Multiplicator for Ale Gall. = ,o01 182033 | th 


es | M0 
I 34-53906 | 
6, e, Tunns depth = 20 p 
| 'Refb, Ale Gallons = 2690.780 Gt, | 


the Tunns whole Capacity , be 
ing 2690 Gallons, and 3 Quart, 
prexime. 


In Inching the Tunn, it is neceflary to knoy 
the Common Addends, or Subducends, for con- 
ftituting its increaling, or decreaſing lengths and 
breadths, upon each Inch of the depth , which 
are thys found, viz. 


The greater length = 300 
The lefler length — 270 


'Asthedepth 20 todilk. 3o :: x - 1.5 the Com 
| men Addend tothe lefler length, or Subdu- 
ecnd from the greater, (lignified in the Work 
by, D.) «.- Is age Thad wy The 


be 
0 
"y 
6 
0 
0 

| 
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The greater breadth = 140 


The leſſer breadth = 
Atheidepth 20 to. diff. 1 4 3; I 27 (lignified 
by, d, in the Work) the Common Addend 


tothe leſſer breadth, or Subducend from the 
greater, according as occa(1on requires. 


To Inch this Tunn, from the leſſer Baſe, to 


the greater, purſue the Dire&ion of rhe Rule 


for Inching an Elliptical Veſſel , given in Pap. 
149, remembring to uſe the Multiplicators 1a 
Pap. 164+ RF OE WORE of | 


| Operation, 
34,0, = 310 
ra 0= Mt 


——c—_—— —__— 


Suram — 812,25 


Firſt Produſt — 102343-50 


17 of #,9, = 405 


&# =: A 
Summ = 406.5 
" - 7 


Second Product = 284.55 
Firſt Produ& = 102 343.59 


Summ = 102628405 
A 


132  Stercontetry, er Praifical Gauging, 
I O32 62 8.0; 
Muttiplicator for Ale Gall. = = 001182033 


121 30974 466 
The firſt Fruſtum, at 1 Inch, from 
the lcfler Bafe, | 


3,0, = 810. 


 Summ— bon: 
@, Þ, = 126 


ans 7 5 a6 oh 


Firſt Produt = 102910 
482 %s, = 22295 


7D = 10s 
Surg = 122545 
"Kun } 


— Dm———— 


Second Produt = 857,85 
Firſt Product = 10291 0.5 


Suman 10376835 
Muttipticatos = 001182033 


ne man 


Ale Gallons = 122.6576 &« 
the firſt difference. | 


> \ 
+ i & 
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_ © 82$ 
d, => 


——— 


ir Produt = ho 579-6 


Ss oO a _— 226 

<3 D, =" +3 
"Scond "Produtt = = ry | 
; Firſt Produt = 579.6 


= Surm.= 1146.6 
- Muktiplicator = = .OOI1 8203 33 


"Ale Gallons = = x3 5 532 2 Sr. 
| the ſecond difference. 


.D, = I+5 
d,= +7 


 Re&tanple of D, 4, =1.05 
5 


6 Refangles = 6.30 
Muliplicaor =.0011 182. 033 


Ale Gallons = :00 7447\ 447 & 6. 
the third derece 


—T—__—_@_@@. 


— 
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Y hay 46197 
Bm [* r-1 Juch, in dre Second Third 
® |. Ale Dr erences. Differ. | Differ, 
'1 | 121.3099— bes = 
2 | 243-9673: nn [0035 $3= | 
| 31 .3 67. g8032- . | end 1.3628 odd 
+| 4933559 [1.6 74% (13793 [9975 
. o c 
| 5 [-529-1219: }:28i1438::453775 | 4 
6 | '748 2257; Hs $2 Ty.3853 [5975 
| 7? $79.5 348" - Ga Pt; ! 1.3928 vo7T7 | 
| 8 E008:6357 Me pin I,4003Z C 0075 
9| Liqpipzhy!', £249 | 1.4078 |-007) 
10 [13278-6489 | ah ge 0053 ants, 
11 [1499-7742 . | ag eogs [4228 || 15 
I2- : 1546,3.223. [73% $4 i _ [.430 conf | 
13 | 137.9504 5: Þ 0975 
13 | 154.3007. ematant: [54375 | of 
14 | 1825-7Y09 © 140 8515 | £453 or 
| I5 | 1964.5784 » : 3.47328 1", 7 
16 |ir658927 |£43:3143 [r.4603 |'9975 
I7] 2250. 6673 i pſt 1.46578 mo | 
18 | 2395- 9097 _ wt 4 hay $4 prob | 
I 9.4254 2-627 4; [T-402 ; 
20'| 2690.8279 . x48. 66x”: * 
Being 74 Reer. Bazrels, ob 75 Gall. which dif 
fers fxom the C cy latip Wn ; only .048 of 1 
Gall. being nigh £ of a'Pint, (an Errorin 


thele .Cales - 4 confidereble) which might 
nevertheleſs{if, need required) be with litl 


more pains, taken away. 


From hence (with much faciliry) may be 
raiſed a Table of the Beer, or Ale Barrels and 
Gatlons, remaining in the Tunn, at any number 
of dry Inches, found by the Rod, according to 


that praiical Method, in Pag. 168. 


THE 


m—_— 


The 


wal- 
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= C'S we a” g.- oY 


hh bb hd $a oh 


Taz Szconpd Parr 

TREATS Op” 556 

Th: ART of Wine, Brandy, gc. 
CASK-GAOGING: 

Explained in x3ij. PROBLEMS. 


ttt 


A Wine Pipes Boung Diameter. = 29 Ts 

ches , and length 48; __ To Ju mw Diage- 

wal Ty: Her, | 

The Squate of 2g,the Boung' $e5* +l = 847 
The Square of 24, the Semi-length = 576 


cars 


The Square of the Diagonal = 141 7 


Þ1513698: 1 417 
15756849 ; Repabe Diagonal =37-64311+ 


LVI, 


Bg, 12, 


Ws 
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M—— 


JC T7 , R = "I mm... 


EVI. P&6BL. 


In therak) ing ot Casks Dimenſiony , it often 
fo happens, that you canfiot come to take the 
Length of the Veſſel, and yer you may take 
the Diameters at Head 'and. Boung,, with the 


Diagonal, \Ahecby you may find the length. , 7 


EXAMPLE. 
A Cake Bou moans = 32 1 and Dig 


goral fe found = = 


Length ?..... 


The Square of the Diagonal 38.5 = "7 


a 


The "_y io $3 the To Diary. = 10247, 


pr 
' The Square of the Semi-lengrl.== 45 Bel5 
vim of 2—_ Inches, 


© :h0the Casks:'Length = 42,815 


CE 
«4 - = Py > 4+ 7 » 


S- 


yt. Provt. 


Having the Dimenſions of a Sphereidat Tun um; 
ef Can; Fo find the Spheroidf Axe, ad 1,1. 


7h 


5 Inches, What is this _ 


*w—” ©. 
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The Rule. 


| Multiply the Square of the greater Semi- 
diameter, by the- Square oi the Tunns Depth, 


' or of the Casks Semi-letgth; which done, 


that Produ@, divided by the Ditference of the 
Squares of the greater and leſſer Semi-diameters 
given, quotes the Square of the Spheroids 
Semi-Axe ; whereof the Square Root doubled, 
js = the Spheroids Axe required, 


Example of a ſtanding Pipe. 


Lot d, u, w, d, repreſent a Pipe, ſtanding on 
the Head, with its Diameters parallel to the Hy- 
rizon ; let D, C, or Cm, the Semidiameter at 
the Boung, be 14.5 Inches, let 0, C, or C, i, 
the Cashs Semi-length, be 2.4 Inches 5 andd, o, 
or 0, U, the Semi-atameter at the Head, be 1 1.5 
Inches ; To find 7, n, the Spherojds Axe. 


C,i, = 24 d,o, = 1.5 
24 IT.F 
96 575 
4.8 II5 
pag” | + > 0. 
$90 —— 
T 32.25 


Square 


178 Sterecometry, or Pradtical Ganginy, 
Square of D, C, = 3210.27 


—_— 


Square of 4,o, = 132.25 


Difference of their Squares = 78 


210.25. 
J- of C, 5, = 576 


[7a ay Are. 


I26150 


147175 
105l25 


I 211 04.00 :5,0331584 


Diff.of Squares 78 —1,8920946 


3,1910638 


I,5955319: 39440324* 
39.40324-=Z, C, Spheroids Semi-axc. 
2 


hu —— 


78.80648 = x2, the Spheroids Axe, 
Cask- 


oy 
? 
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 — 


Gask- Gauging is rwotold ; VI, _ 
Either when the Cask is tull , or when 1t is 


in part efnpty. 


DE —— 


LV 111. PRosL. 


Of a Wine, Brandy, &c. Cuk, having the 
Dimenſions ;, To find its whole Capacity in Wine, 
tin Ale Gallons , under theſe four Notions, viz. 
I, 4 Spherotdal ; 2. if Parabolical; 3. if Co- 
mal ; 4. as Cyltnarical. | 

EXAMPLE, 
A Graves Hogſheads Boung Diameter 1s 2.5 


Inches, each Head Diameter = 22, and length 
32.0579 Inches. 


1, The Veſſel being aſſumed, at the middle 
Fruſtumn of a Spheroid , intercepted between two 
Planes parallel, cutting the Axe at & ight Angles : 
To find the Caks whole liquid Capacity. 

The Rule: 

To the doubled Square of the Boung Dia« 
eter add the Square of the Head Diameter ; 
and that Summ multiply by the length 5 (which 
done)that Product multiplied by.o01 1 33 331} 
produceth' the Casks whole Capacity in Wine 
Gallons ; bur if rhe Capacity be ſought in Ale 

- - ne Gallons, 
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Gallons ,. the Multiplicator is alwayes = 


«000928 366 7 
| H 
25 22 32.0579 = 
25 22 I734 - 
125 44 1282316 
30 44 961737 
—_ = 2244053 | * 
625 484 320579 me 
* | - _ and 
588.3986 
1250 33 39 NJ 
= mul 
ry n 


2 S5 588.44 | 
Multiplicator for Wine Gallons ,cor 1 Pg - 


1567652 Yor 


I667652 
1667652 
I667652 
55$884 
555984 


Reſpoaſ. Wine Gallons = 6 3-000001372 
the Graves Hogſheads Capacity , as 
* Spheroidal. 


| Or the ſame may be done with more facility 
and expedition by the Cyclometrical Table. 


2 # 


ty 
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2. If a Cath be taken as the Meadle Fru- 
fum of a Parabolical Spindle , intercepted be- 
tween two Planes parallel, cutting the Axe at 
Right Angles; To find the Caks whole liquid 
Capactty. 


The Rale. 


To the doubled Square of the Boung Dia- 
meer add the Square of the Head Diameter , 
and from that Summ ſubduc the quadrupled 
Fquare of the Ditterence of the boung and 
Head Diameters ; which done , that remainder 
nultipiited by the Length, and that Product 
multiplied by either ot the Genera] Multipli- 
cators ( above mentioned for a Spheroidal 
Cask) produceth the Wine or Ale Gall, which 
the Cask may contain, as Parabolical, as in the 
xoreſaid Hogthead. | 


Boung Diam. == 3F Head Diam, == 25 
25 233 
125 44 
I 44 
625 484 
2 
1250 
484 


1734 


[awilwy] 8.16 


Us |. 
= 
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32.0579 
1698 
2564632 
2 885211 
I 923474 
320579 


$4434:3141 


$4434-314t4 
001133331 


344343142 
1633029426 
1633029426 
1633029426 
1633029426 


$44343142} 
$44343142 | 


——w_—ZZ_ 


Wine Gallong = 61. 692 0957466022 ; 
the Hogſheads Capacity, as Parabolical 


31 
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3. If a Cath be taken, as the middle Fruſtum 
of 10 Cones, abutting upon one common Baſe, 
intercepted between two Planes parallel, cutting 
the Axe at Right Angles ; To find the whole ls- 
quid Capacity. 


The Fule. 
To the Square of the Boung Diameter, add 


the Square of the Head Diameter, and from 


that Summ ſubdu&t the 4 of the Square of the 
Difference of the Boung and Head Diameters ; 
(which done). that Remainder multiply by 1.5 
the length ; and that Product being multiplied 
by either of the General Mulrtiplicators afore- 
given for a Spheroidal Cask, produces the 
Wine or Ale Gallons, Which the Cask may 
contain, as Conical, 


As for Inſtance, in the Hooſhead, aforeſaid. 


25 22 25 
25 22 w—_ 
pm———_ — #0 
125 44 _ 
5O 44 3 
_ me 3 
625 434 _— 
434 _ - 
—— l$3=3 
1109 
. 
1196 N 4 Length 


7 PraGical Gauging, 


Length = 32.0579 
Semi-length = 16.0289 


194 Stereometry, 0 


— — 4 


1 * Length —= 48,0868 
WY We 


2885208 
408680 
480868 


F3I 84.0008 


0OI133 331. 
F3184—= 
4533324 
9066648 
T133331 


2 399993 
5666655 


— 


Wine Gallons = 60.2 75075904 
the Hogſheads Capacity, as Conical, 


4. If the Caih be Cylinarical , To find the 
whole liquil Capacity. : 


Admit there be a Cylindrical Cask , where- 
of the- Baſes Diameter is = 2 3.5 Inches, and 
the length 32 , to find the Casks whole Cz 
pacity in Wine Gallons, by aid of the Cyclo- 
metrical mn 


$ 


The 


The 


to the Horizon, 
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Wine Gall, 


The Area of that Circle, wor q 
Diameter is 23.5 Inch, per Tab. , © 717 
. __ CaksJength = 32 


The Casks whole Capacity = 60.0864 


[1. To Gauge a Cask (partly empty) is va- 
rious , according to the ſituation, or polition 
the ame , that 1s, either when it ſtands upon 
the Head, with its Diametcers parallel to- the 
Horizon , or when it lies, with the Axe parallel 


LIX. PRoer, 


Having the Dimenſions of a Spherosdal Tunn, 
or ſtanding Cath , (partly emny) and Altitude 
of the Liquor ; To find the Diameter of that 
Liquors ſuperficies. 


For Example, take that of a ſtanding Pipe. 


Let d, u, w, d, repreſent a Pipe, ſtanding on 
the Head, with its Diameters parallel to the 
Horizon ; the Semi-diameter at the Boung D, C, 
& C, M, = 14+5 Inches ; the C aihs $ emi-length, 

; O, CG, 
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o,C,or C,i, — 24 Inches; the Semi diamay 
at the Head, d, oo, or0,u, = 11.5 Inches, an} 
the Altitude of Liquor, or wet Inches, i, p, 
C,p, = 36 Inches, (being .75 of the Cay 
length) To fina the Lnuanity of x, p, x, = 
the Diameter of the Liquors ſwuperficies, at th 
Altrtaae, i, p; or C, p. 


The Analogiſm, 


As the Square of the Spheroids Semi-axe 
(firſt found by the Rule of Prob. 57.) is tothe 
quare of the greater Semi-diameter , fo isth; 
Rectangle of the wet and dry Inches of the Sphe. 
roids Axe, to the Square of the Semidiameter 
of the ſuperficies of the Liquor in the Cas, 
whereof the Square Root doubled, is equalto 
the Diameter of the Liquors ſuperficies, at te 

Altitude of Liquor inquired of. 
The Spherotds Semi-axe C, », — 3 9.40324 

Cp, = 13 


Spherotds wet part p, », = 5149324 
 ltts dry part Z,p, = 27-49324 


20561296 

x02 80648 
15420972 
205612960 

35982268 
10280648 


—— 


340 6.61 5322497 
| £0, AF 


th 


2 0 0 0 
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29.4r.6,$089362 : As the Square of Z, C, the 

b Spheroids Semi-axe 3 
2,3227360 : to theq. of D.C, the Semi. 

 _ diameter Boung Circle ; 

3,1487923 : $01408.6153—, QQof 

QT n,p, and P,&; 

2,280464F ; to the Square of x, p, or 

mrr—_— » 6, 

1,1402323—3: Nc I23 =&x,Þ,OC p, & 

| 2 


27.62246 =&, Þ, £3 
the Diameter of the Liquors ſuperficies , when 

36 Inches of the Pipes length is wet, p,s, 
| being + of the whole length o, 5. 


—_— 
x* - 


LX. PRaoBL, 


Having the Dimenſions aud liquid Capacity of Fig, 1% 


e Sphero:dal Tunn , or of a Cath, ſtanding on 
the Head', (partly full and m part empty) with 


its Diameters parallel to the Horizon, und the. 


Diameter of the Liquors ſuperficies; To find 
what Ouantity of Liquor remains therein , at 
any number of wet Inches propoſed. 


The Graves Hogſhead d, vu, w, d, its l1quid 
Capacity, being 6 3; Wine Gallons, Bowng Dia- 
weter, D, m, 25 Inches, length, 0,1, 32.0579 3 


| Now of the Caiks length ,v1z. 0,p, 8.014475 


Jucheg, 


DEE: 7 
5 
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Jnches , being ary , how many Gallons remain 
3n the Cath, the Diameter of the Liquors ſuper. 
ficies being 24428477 Tuches, - 


The Rule. 


1. To the doubled Square of the greater Di. 
ameter , add the Square of the lefſer Diameter 
or of the Liquors ſuperficies. 

2, That Summ multiply by C, p, the wet 
Inches, above the Casks the Mcdicty, 

3. That Produ& multiplied alwayes by 
.001133331-|- for Wine Gallons, or by 
.00092 83666-|- for Ale Gallons,produces the 
Wine or Ale Gallons in the Casks Fruſtums, 
x,e, 9, D, that is, how much it is above half 
full ; whereunto the Casks Semi-capacity being 

_ » that Summ is the Aniwer, of the Que. 
10n. 


The doubled q. of Diam. 25 is = 1250 
q. of Diam, x, «, 24.28477 = 589.75=. 


8 $3 947 5— 
C,p,wet Inches above Casks Mediety 8.0145 


919875 
735900 


14744676375 
Myl; 


I OW 


G 


W 
IC 


mw | | Av | 


Goa 11. 


re 


© Performed by Multiplication only, 18g 
14744-676375 


 Multiplicator for Wine Gall. = .oor1333 


44234029125 
44234029125 
44234029125 
14744676375 
14744676375 


— 


The Capacity of the 
Casks Frotum,n, I 6, TIO 4173 57875 
em, D,Win.Gall. 

Gasks Semicapacity 31.5 


Reſp. Wine Gallons 48.2105 4 &c. 
remaining in the Tunn. 


Wine Gall, 
16.71054 Capaciry of x, 4, m, D. 
G | 


33-42 108 its doubled Capacity. 
63  _ Casks whole Capacity. 


29.57892 


14:78946 Capacity of 4, a, «, x, 


Another way by the Cyclometrical Table. 


c _ Ciret Wine Gall. 

; of Area of Boung Circle,? _ 

: D, m, Diam. 25 Inches? $= 1.416663 

; 0f Area of leſſer Circle,Di-2 __ 52-8 
ameter being 24.2 8477 CF ©029393 

Area of the Mean Circle 


nn cn rn nant Dean 


i Wine Gallons ———3=#:985045— 


ww 


CP 
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2.085045. 

C,p,wet Inch.above Casks Mediety 8.01448), | 4 
—— | 6 
I 6 6 80 . 60 at t 
8340180 | aug 
8 3401 80 tak, 
| 2055045 rid 
166503600 Caf 
| ; 16.7105 5245 160 o_ 
Casks Semi-capacity = 31.5 ad 

———_— L ; 
Reſp. Wine Gallons = 48:2 105 prour ſupra, | * 3 
in the Cack. P S. 
Another way by the T able. F 


25 Inches Diameter doubled = 4.249989 Are 
2428477 = 2.095146 


Tripled Area of Mean Circle = 6.255135 Tut 
zof C,p, 8.01 &c;= 2.07149— 


56296215 
25020540 
6255135 
43785945 
37530B8ro 
12510270 


wh 


Ks. kk, » Bea — 


FS "I IR —_——— 


16.7 10530601 I5 
4 | 


an: # 
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A round Tann, as D, m, w, d, & of 144 


| Inches Diameter at the top, and 108 Diameter 


at the bottom , and C, i, the Depth, 60 Juckes , 
and being, (by reaſon of the Cnruny of the Siges,) 
taken as the ſecona Fruſtum or Segment of a Sphe- 
md: How many Ale Gallons is thus Tunns whole 
Capacity ; and how many Gallens remain in it » 
when i, x, the wet Inches are only 50 ? 


2 of Area of the Circle Ale Gall. 

» at the top,Diam.D,v, > = 38.5012,2054 
being 144 Inches, is 

i of Area of the Circle 
at the bottom, Dian. © —10.8284,6827 
d, w, being 108 Inch, | | 


Area of the Mean Circle = 49. 32 96,8. 88x 
| The Tunns Depth = 60 


Tunns whole Capacity — 2959-7813,2860 
Ale Frog 'm 


The Spheroids Axe 7, N, u found by the Rule in 
Probl. 57. = 181.42296; and 7Z, x, the 
Spheroids dry part, 100.71148; and the 
Diameter of the Liquers ſuperficies as x, as 
found 143.1223. 


T her 
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Then by the Cyclometrical Table, 


$ of Area of the Circle Ale Gall. 
at the Diameter D,m, & = 38.5012,2054 
144, Inches 


2 of Area of Circle at W 
ſuperficies. of Liquor > = 19.0 166;6189 
x, 14312232 Inch. | Eg 


Area of the Mean Circle = 57.5178 $243 | 
C, x,the Tunns dry Inches =10 


The Tunn wants to fill it? _ FL 
up, of Ale Gallons Fn. 375! 7 062448 


_—_ 


KReſp.Remaining in the Tunn 2 384 .602 $043. 


| There 7s Pipe, ſh andirig on the Head, whiſ 
whole Capacity 15 120.278 Wine Gallons, Buuny 


Diameter 29 Inches, length 48 Inches: Now | 


sf 5 of the Caiks length, viz. 12 Inches bt 
ary, and the Diameter of the Liquors ſuperfiies, 
X, P, X, be27.62246 Inches : How many Wint 
Gallons remain in this Pipe ? | 


- 
= Þ 


My! 
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& Sao WY 


' 841 Tg  27.62246 
1687 '* * t6573476 
we ji 0 Oe (- 11048984 
5524492 
EEE | 5524492 
1: Þ; <3b-v4 a k 1.6573476- 
19335722 
OO $524492, 


—— PE 4 its. Ste. A 


« +F 


F DO, Ft 7630002964516 


The doubled Squire of the Boun 
Diameter 29 Hiches.,-——o Bd — = 1682 


fie Square of the leſſer Diamerer 
wide 27,62246 _ EY 763 
©" Gumm = : 2445 


C, 7, the ——— a Wh oy , 


Casks AY —— 


- *.; . Product = 29 29349 
R—— for Wine Gall, = =0011/33331=— 
rae 25a, | 2934 


4563324" 
- rI90092 


I0199979 
SAOOOY 


The Capacity of the Casks 33-251931 3154 
Friſtum x, p, <4 , D,F Wine Gallons. 
0 The 


; 33-2519; 


>The. Casks Semi-capacity = 60.1 390; 


TW Reſp. Wine Gallons = 9343 gogs 
| remaining in the Pipe, 


Another way. by the Cyclometrical T, able, 


Cab E227 Wine Gall, 

+ of the Arez of the Boung F 
Ciile, D, #; the Dix = 1.906264 

| meter being 29. Inches, 4 
3. of the Area'of the Circle, > © _s Fe 

the Diameter x, p, of =6 6474+ 

\ being 27:622'46" 22 Deck Tn 


Co OO 


Cs banana Zounbtbebdts 
Area of the Mean Circle in 
' Wine Gallons ———5 17 
C,: p, the wet Inches owed = Fc. 
the Pipes Mediaty _—— $f 08 


The Capacity of the Pipes Þ__ __ 
_ - Fruſtum\,; x; p,e,: #, D, + IIHF 1 
- The Pipes Semi-capacity = 60.1 39— 


2 == So 77308 


Reſþ.Remaining inPipe proxt ſu374 93-391 
our th Wine Gallons. 


Lxþ 


194 Stercometry, ar Price! Gonging, | 


—_ 


KI 
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” a. 
% 3. @ %*% 


"| - os ag. gat d 
. 


LXI. Pro, 


x Having the Dimenſions and liquid Capttsry Fig. 12, 


of a Spheroidal Tnnn, or ſtanding Caikh,, (in 
* felt and partly empty) together with the 


quantity of remaining Liquor , and the Diamye- 
ters of that Liquors ſhperficies , 'To find how 


/ 


huny Incher of the Tums depth , of of the Caihs 
lngth, are wet. We TORI SER 
, 


The Rits. 


1. In a Tenn, the Difference berween the 
jropoſed remaining Liquor and the whole Ca- 
nacity,is equal to the Tanns Fraſtam, D,C,m,*; 
thatis the Tunns vacuity, _ 

In a ſtanding. Cask , the Difference hetween! 
he propoſed, remaining Liquor , and the Casks 


| *mi-capacity , is equal to the asks Froftum ; 
thher above, 'or below the Mediety. - 


-2, This Differente, or Remainder, (be ir of 
lnn' or Cask) if the Capacity be given in 
Wine Gallons , multiply always by 882.3551, 
nd if in Ale Gallons, .rtiultiply always by 
1697.16 1; but if the Capacity be propoſef 
n-Ale Barrels; multiply the aforeſaid Diffe- 


| fence always by 34469.143 ; anidif in Beef 
] Batrels, mdltiply always by 3 8777.778, and 


tferve the Produc, EE RE 
er Diameter of the Tunn; 
Z or 


3+ 9quare the great 


196 Stereometry, or Praitical Ganging, 


or tanding Cask, and unto the doubleof it 
Square, Za the Square of the Diameter of th; 
Liquors ſuperficies , which let be your Diviſer, 
or by direion of Probl, 63. make 1ts corre. 
ſpondent Multiplicator. : 

4- Thar reſerved Produc, being divided by 
the Summ laſt mentioned, or multiplied by i; 
correſpondent Multiplicator , quotes , or pro- 
duces the Tunns dry Inches, C\, x, from which 
{the depth being known) the wet Inches ar 
alſo made maniteſt ; but if it be a Cask, the 
Quotient or Product is equal to the wet Inchg 
above, or, to the dry Inches bejow the Casks 
Mediety ; from which , the Anſwer of the 
Queſtion ariſes. 


To perform this another way , 
the Rale z5 this, vt, 


As the Square of the greater Diameter of x 
Spheroidal Tunn, or ſtanding Cask, D,C,m, 
fs to the Square of C, #, or C, z, the Spheroids 
Semi-axe : SO is the Square of the-Diameter of 
the Liquors ſuperficies , to the Rectangle 0 
the wet and dry Inches ,of the Spheroids Axe, 
z, p, and z, p: Which fubdufted from the 
Square of z, C, the Spheroids Semi-axe ; the 
ſquare Root of that Remainder is equal tothe 
wet Inches above the Casks Mediety, as C,p; 
or to the dry Inches below the ſame, as Cs: 
From which, the Tunns, or Casks, wet and dr} 
Inches cannot be unknown. : 

| P 
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To perform this by the Cyclemetrical T able. - 


In a Tunn, the Difference of its whole Ca- 
pacity and the remaining Liquor , 1s always 
equal to D, C, #p, x, the Tunns vacuity. ” 

In a ſtanding Cask , the Difference of its 
Semi-capactty and the remaining Liquor, is 
always equal to the Capacity of the Casks 
Fruſtum, above the Mediery ; as, x,p,c,»,C,D ; 
or unto the vacant Fruſtum, below the Mediety, 
8D, Cm”, x. 

(Which obſerved) This Vacuity or Capa- 
ay, ſo found, being divided by the Area of 
the Mean Circle; (5. e.) the Summ of two 
thirds of the Area of the greater Circle, and 
one third of the Circle at the Liquors ſuper- 
icies , or multiplied by the correſpondent Mul- 
tiplicator thereunto ; That Quortent , or Pro- 
du, is always equal ro C, x, the Tunns dry. 
Inches, and in a Cask, unto C, p, the wer 
Inches above the Mediety , or unto C, x, the 
dry Inches below the Mediety, 


As for EXAMPLE. 


There is a Spheroidal Tumn, as, D, C,m,w,i,d 
whoſe depth is 60 Inches, upper Diameter , 
D,C, m, 144, whole Capacity 295978133 
Ale Galloas; and it being known, that there re- 
mains in the T unn, only 2384.60251 ſuch Gal- 
las, and that the Diameter of the Lsquors ſ- 

| -W43 perfirtcs 


3 Fig, 12s 


198 Slereometry or Praical Ganging, 

per ficies i 143-12232; the Lueft ion ts , hog 

many the wet Iuches are ? Ys % 
The FIRST WAT. 


Greater Diameter 144 I 4312232 
I 44 143-1223! 


_ 
_— 


576 ' 20483.998; 


41472 
20483.9985 
61955.9985 
Ale Gallons. 
The Tunns whole Capacity = 2 295 9- 78133 


Remaining Liquor = 2 3 $4. .6o251 


'Tunns Vacuiry = 5751 7882 


1 077.161 
57517882 
345107292 
7517892 
402625174 
402625174” 
575179820 


6195601939303 


. 
__<ww_—_ 


Ty 
T1 
Re 


C0, 


I” > p_y 7 42 1 wo 41 -aaS 


Performed by Multiplication only. 7 $9 
GI9560.192— 
The correſpondent Multi- 


plicar. for 61955-9985 SO nth. 


 $576041728 
2475240768 
24702407680 
619560192 
37E7361152 
619560192 


_” .-. 


Tunns dry Inch.C,x,r 0,000005 08337408 


- . 


Tunns depth, C,z, = 60 Inches, 


EEE Inn Rn 


Refp. wet Irich. x, z, 50 


The SECOND WAY. 


0.47,5,6832750: Asthe Square of 1.44, the 
greater Diam. D, C, m; 
3,9153245 2 t08228,5726 the Square 
of 90.71148, the Sphe- 
roids Semi-axe, Cz - 
43 114140: S015 the q. of 14312232, 
the Diameter of the Lt- - 
quors ſuperfictes, at x; 
3,9100135e8 to $128.5726, the Ret- 
| angle of », x, and x, 2, 
the Spheroids Axes wet 
and dry parts. 


> m——_ - 


O14 38128 


. 


200 Stereomtiry, ar Praical Gauging 
SES IE 


<—_— 


x 00 the Square of 10 Inch. for C,x,dry Inc 


which (ubduRed from 66 o the Tunns depth, C,1, 


Reſp. Tyns wet Inches 50 for x, 3. 


The THI RD W AY, by the 
Cyclometrical Table. Ale Gall, 


= of Circles Area, Diam. 144 = 38.5012: 
5 of Area Circles Diameter = 19. 01666 
57.5178 
Ale Gall, 


The Tunns whole Capacity = 2959-7813 


| m——————— ena. 


Remaining Liquor 2 23 $4.6 6025 


The Tunns Vacuity = 575. 1788 
Correſpondent Mulr. for Area 
Mean Circle, 57.517 oe = .017385g 


5 1766092 
28798940 
46014304 
17255364 
40262516 
$751798 


Tunns diy Inches, E, x, = 10, 00000109892 


Tan depth = —_ 60 O 


Ref. Tuns wet Inch.fought 7" Ther 


Co 


== 


GO 1 * x. tw 
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; There is a Wine Hogſhead, ſtanding on the Fig. 1 2 


Head, as d, a, w, d, whoſe Boung Diameter D,m, 
is = 25 Jaches, the length 0, i, —= 32.0579 
Inches, and” whole Capacity = 63 Wine Gall. 
Now if the Liquor remaining in the Caik,, be 
only 48.2 1054 ſuch Gallons , and the Diameter 
of the Liquors ſuper fictes, be 24.2 8477 Inches ; 
how many Inches of the Cagks length are wet ? 


+ of 25 per Table = 1.416663 
* of 24.28477 = ©.668392 


EIT pom ommn wm man — nm 4 


2.085045 


Wine Gall. 
Remaining inthe Cask = 48.21054 


The'Casks Semi-capacity = 31.5 


| 16.71054 
Correſpondent Multipl. to _ — PA 
of Mean Circle, 2.09850455 *479 


10026324 
100263240 
15039486 
11697378 
| 6684216 
C, p, the Casks wet In-2, | 
 Ches above the Mediety, VET FEI OOO 


Cr, 


202 Stercomehry,on Proffical C anging. 

| 8.01447 

C, 3s, the Casks Semi-length = 1 6.02895 
Reſp. p, 3, the Casks wet Inches? __ = 

M being & of the Length, $ © ©#:2434 


Qbſerve here, That if the ſtanding Cack, lift 
mentioned , with the Liquor in it, (which 
wets * of its length) be laid down with ir, 
Axe parallel to the Horizon, the Bounp 
Diameters wet part will be but 17.879; 
Inches; wanting .8709 of an Inch of 2 of 
its Boung Diameter, as may be ealily proved, 


There is a Wine Pipe, flanding on the Head, 
4 &, uv, w,d . 88 F1g. I 24 whoſe Boung Daa- 
weter D, m, /et be 29 Inches, 0,1, the length 
4» tItches, whole Cayacity 120.278 WineGal- 
lons: Iiow uf there remain wn thu Cath, only 
93.2909" ſuchGallons , filling the ſame up wi 
Xx, P, x 3 andthe Diameter of the Liquors ſmer- 
fictes, x, p,®, bez7.62246 ; how many Inche 
are p,1, that is, how many Inches of the Cuts 
length are wet £ 
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27.622.46 
2 7.02246 


16573476 
11043984 
5524492 

5524492 
16573476 
19335722 
5524492 


—— — 


763.00029645 16 
The double q. of D, w, = 1682 


2445 


Wine Gall. 
Remaining Liquor = 93.39098 
Pipes Semi-capacity = 60.1390F 
Capacity of x,p, e, m, D, = 33.25193 
Malciplicator for Wine Gall. 882.3 5 51-4- 
- 3325193 
16625965 
16625965 
9975579 
6650386 


29340.010020343 
Mints 


we 


204 Stereometry,or Prafical Gangino, 
Multiplicator for 2445 = ,00046 89984. 


29340 
10359920 | to 
I 226994. fo 
3680982 re 


p, C, the Fruſtums Altitude 
above the Mediety,Inches F* **2© 2201320 


CE, x, the Casks Semi-length 24 Inches, 
Reſp. p, i, Casks wet Inches, 36 


Another way, by the Cyclometricat T alle, a 

: Wine Gall, m 

Remaining Liquor 1n the Pipe = 93.3g098 

TI he Pipes Serai-capactty = 60.1 3905 ſn 
Capacity of x, p, w, D, the? _ | | 
Pipes Eruſtum . $ = 33-2519z | © 
Myultiplicator for 2.77 1 the A- 


 xea of the Mean Circle, 5 © «360881 p 
| 3325193 
| 2 6601544 

26601544 

199511580 by 

9915579 py 

p, C, Inches = I1.99998975032 c 

C, 2, = 24 | A 


Reſþ. p, i =, 36, promt ſupra. * 


Ls *__ 
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—_—_— 


. To Gavgea Cask , lying with the Axe pa- 
to the Horizon, (partly empty) ts alſo two- 
fold, to wit, either when the ſuperficies of the 
remaining Liquor , cuts not the'Casks Heads ; 
or, when it doth cut the ſame, 


———_— — 
_—_— 


L XII. PRosL, 


Of any Wine, Brandy, &c. Cath, (inpant | 
fall and partly empty )lying with the Axe parallel 
ro the Horizon , having the Dimenſions, and the 
Boyno Diameters dry part, (i. e.) the Cacks 
vacant Fruſtums Altitude, To find the vacuity 
ov wants, in Wine,. or in Ale Gallons, when the 
ſaperficies of the remaining Liquor cuts not the 
Caichs Head , known always by the Semidiffe- 
rence of the Boung and Head Diameters ex- 
ceeding the number of dry Tuches, or equality 
thereunto, 


The Rule. * 


I. The Spheroids Axe of the Cask divide 
by the Boung Diameter , or multiply it by the 
proper Mulrtiplicator for the Boung Diameter. 

2. ThatQuotient or Product multiply always 
for Wine Gallons by .00453 334 3—, and for 
Ale Gallons always by .00371 3467-1-, reſer- 
ving the Produc, 


3. Mul- 


Fig. 


13, 


206 FStercometry,or Praical 'Ganging, 


3. Unto the wet Inches given,add the knoyy 
Sethi-diameter at the Boung, and by that Sumn 
multiply the Square of the propoſed dry Inches, 
noting that Product, 

4. Multiply the reſetved Produ& by the 
Product laſt mentioned , which done, the Pro. 
dudt (fo accruing), 1s equal to the Vacuity, or 
Wants of the Cask in Wine , or Ale Gallons, 
according to the purport of the Queſtion. - 


EXAMPLE. 


Let d; u; w,d, repreſent 4 Wine Cath, whe 
| of I ct D, m, ® 3 Bowag Diameter be 25 bnches, 
and the '$ 'pheroids pA (found by th: Rule in 
Probl. 57.) 67,49402 Jnches, and let D; y, 
the dry part of the Boung Diameter be 1.5 1uth: 
Haw way Wine Gallons are wanting to fill 


the C atks. 


1.5 SP m, -the wet Inches = 33.5 
1.5 C,m, Semi- diameter Poung =.12.5 
15 | 36 

IS 


2.2F 
36 


I350 
675 
partes energy 
$1.00 


The 


Gen 
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The Spheroids Axe = 67-4940 2b 


Multiplicator for 25 =: 04 
| 2.6997608 
General Mult. for Wine Gall. .0045 33343— 
80992 82 4 
107990432 
80992824 mm 
80992824 oihus 
$0992 324 the Sphe- 
134988040 r0ids Hes 
107990432 Probl, 52. 
01923 SGT TRIIEES 
[ 
mmm 
122589 
"O7YTI2 


Reſp. The Cask wants .991 3509 to fill it up, 
(brigg nigh a Wine Callod): when he Li- 

. quor feaches tothepped Orby of> rhe Heads, 
known always by tfie.equakity.:of-tht dry 
Inches to the Semi-difterence of the Boung 
and Head Diameters, 


Is the Cack aforeſaid » [nDpoſing D, x, the Fig. 13 


Boung Diameters ary part, be onely\ an Iichos * 
How much of a Wine Gallon is the Vacuit) ? 


25 x, 


1 
' 208 Stereometry,or Prattical Gangin), 
| X, m, the wet Inches — 24,; 
C, m, Semi-diameter at the Boung = 12, 


0122389 
9,25 


-. 611945 


244778 
IIOIFOL 


Reſp. 1 1320982 5 being nigh 
a Pint. 


Is the ſame Cate, ſxpoſing D, x, the Bux 
Diamerers dry part, be'$of - as Inch : How mich 
of aWineGallen ts the Vutnity ? © 


25 


: ; | E | = | 
FO 


"96 25 


0 


(G) 4 
h 
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X, m, the wet Inches = 24.75 
C, ms, the Semidiatneters Boung = 12.5 


— — 


tc. 


: 0284936890625 
The Wants are nigh £ of a Pint; 


210 Stereometry, or Prattical G aiginy: | 


OF THE 


Arras of SEGMENT: 
OF SUCH A 


CIACLE, 


Whereof the whole Area 1s 2.c0000; 
the Radizs being ſuppoſed to be di- 
vided by the Chord Lines, in the | 

Ratio of 10000 parts , Arithmeti- | 

caly increaſing, and the Area's Cal- © 


culated to the 555; part of a ſquare 


Inch ; of great Ule in Geometry, and 
Ganuging of Cask,, in part empty, &«. 


fifirined h F, piutiphicat ation only. 21 1 it 
om Area Baron 
any Arrow of... Diffe- 
Arrow. " 

Seqmets | ____ Segmet. | FENCES. 

0001 999 | 1 
oo1o | 25004 [+9990 -99996 * "voor kt 
0020 | .oool5 |+Y900 SpeT .oo013| 
0930 | «20029 Lo Lhe et 06015 þ 
,CO4O 00043 | +9960 -99957 ',ocot7 | 
00FO .o0060 ;+-995C 999492: .,oorg | 
.0060 ,00079 |+994® | 9991 © goon | 
0070 |.00100 [-9939 [29990 ! copy, | 
oo8o 1.00122 j:9920 99979: 0023 

0090 «20145 9910 [-99355! . 0024 | 
0100 |:00169 | -990c 99031: ,50026| 
0110 +0195 | «9590 9950F | 00027 | 
0120 | 00222 9880 | 99775! 00028] 
0130 |.00250 (+9370 1-99739} goopg] 
0140 00279 | +9860|+997?2T | 001 
O150 |-003ZIO} \,9850 |-99690 .00032} 
"0160 | 00342 5840 +99658] 0032 
0170 |.00374 | +9030 2996267 534 
0180 |.00408 | .9920 299592 | "00034 
0190 |.00442 .9810 99558 .coanth 
.0200 |.00477 | +9800 |.99523 coo) 
©0210 .|.00513 $9790 99487 '00037 |. 
0220 |.00550 |.9780 |.99450 | ,0,38] 
0230 | .o0588 |-9770 |+994T2| 00039] 
| .0240 00627 .9760 _—_— .00039 | 
0250 | .0o666 |.9750 | 


a 


2 t2 Stereometry, or Prafical Ganging, 


| 4rrow. 


— 


Area 
of 
Segmer. | 


.00706 
VOr4/ 
00789 
,0053L 


00874 | 


011 40 


01195, 
1.01243 


01291 


j-01340 |* 


pope 


01441 ; 


01493 
01546 


01599 |* 


©1652 


01706 | 


.01760 


01 845 |. 


.01870 


Arrow 


.9740 
+9730 


+9640 
' .9630 
+9620 
\ .9610 


Area 


of 


Segmet. 


«99294 

-99253 
»99211 
99169 


+»99082 
«99039 


98991 


98945 


|-98899 


JY8852 


.g9880F | 


98757 
«98709 


.98610 
$8559 
+98507 


93454] 


.98401 
95348 


.98240 
98185 


:£99126| 


_— 


+98660 


+98130 
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> WA wh YAAWE I» Vtlo te & ww (Oh 


q——_— 


Arrow 


0519 
0520 
0530 
0540 
0550 


of 

Sogmet. 
01926 
01982 
02039 
02096 
«02153 


, DE ome A 


02211 
»02270 
02329 
02389 
.02450 


.025IO 
©2571 
02633 
©2695 
.02758 


02821 
02884 
+02 94.8 
.0JOI2 


03077 


Area | 


.03208 


03274 


03407 


| Bt rs, gh er nd Bb ca |. TOE. ca Ea kk ff Go "RV ES Www Wu 


03340 | 


2 


Arrow 


$9499 |- 
9480 |. 


.9479 
9460 


29450 |- 


Area 


of 


| 


Common | 


Diffe- 


Yences. 
—_ 


| ,00056 


,0OOS7 
20057 
00057 
.o0058 


—— CITI: 


,00059 
«00039 
00060 
00061 
«©0060 


.00061. 


«»0006GY 


| -000623 


.00063 
.00063 


00063 
00064 
»CCOG64 
,0006F 
.00065 


BEES, bbs 


.00066 
,00066 


00066 | 


00067 | 
00068 


a 


_——m— 


_ 
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1 OOO 


[105204 


tk 


_ 


| | Area | 

Arrow of | Arrow 
| Sepme's REY 

$2700] 03475 | -9240 
22770} .03542 | -9230 
.0780 | .03610 | ,9220 
1.0790 | ,03679| .9310 
.0500 | .03745 | .9200 
0810! .03d17 +4190 
.o0929 | .03587 | .91 90 
.0830|.03957 | «9170 
0840 | .94027 | .9160 
,0350|.04098 | .9150 
,0560 | .04109 | .9I40 
1.0870| .04241 |.9130 
.o880 | .04313-|.9120 
.o890 | 294385 | 9110 
0900 | iC44F58 | .9I00 
' .CYILO | .04531 | 9090 
| ,0920 | .o4604. | .9000 
| ,0930 04678 | 9070 
ey boi, 04} 9060 
.©950 1.04327 | .9050 
0960 | 04901 «9040 
\.2970 !,04977 .9030 
«©5980 {,0F0F2 | .9020 
| .0990 | ,05128 | -90I1O 


«9000 | 94796, 


Area Comm 
of Diffe-'| 
Segmete Yences. 
ney 0006 
644 © Soogh 
+9039® | ,,ooby 
«96321 C0069 
-96252 00069 
[.96183 FO 
96113 pe. 
«96043 00070 
95973 00071 
be chain «©0071 
$4406-h oob71 
957859, | 
,— 1.00072 
PIE47 pA 
«95615 0007} 
+95 542 ,0007} 
295409 ES 
-95396 ape. 
93322] 00074 
gn .00075 
9I1TT3] 00074 
295999 | $0076 
Set - .COO7F 
-9494® | 50076 
e94972 .00076 
«00077 


— 


. 1 SS | we [OT R2Þ_—VASD mw [| 


i aA. aA OC, Te A Pp -- WW . WD vw Mt: tote woo PAK. OW Wt 
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me 


Area | Area | Common | 
Arrow | of Arrow | of : Diffe- 

| Segmer. Segmet. | rences. 
1010 |.OF281 |..v999 |.94719 
1020 phy bt ts _— 
1030 |.05435 | -8970 |-94565]| 8 
1040 | 05513| 58960 +9447 prin. 
1050 | .o5591 | .8950 | 94409 pre 2 


11060 | .05669 | -8940 |+94331 -coerd 
1070 |,25747 |-3930 1+94253 | 00579! 
1080 |.o50261 .8920 |.94174 
.1090 | ,o5 905 | .8910 |.94095 
1100 |.o5g985 | 8909 1.94015 


00077 
,00077 


00079. 
00080 
,oo08o0 | 


.111o |.05065 | .0890 | +93935 
1120 |.o5145 | .$580 |.93855 
1130 |.06225 | .8870 |.93774 
.06307 | .$560 | .93693 
.06388 | .8850 | .93612 


Y SK. 
| ——_—  —  ——— —— _—————— — ——  — 


,1160 | ,06469] .5840 | .93531 
1170 | 06551] .3830 |.93449 
.1180|.06633| .8820 |.93367 
.1190 | .06715 | ,8810 | .93285 
,.1200 | .06797 | .0800 | .93203 


00080. 
.00081 
.000 01. 
©0087: 
|.coof8r 


,ooo82 
.ooo82 | 
ovo0082 
00082 
00083 


1210 | .06880 | .8790 | .93120. 
.1220 | .06963 | $700 | .93037. 
.1230 | .07046 | .8770 | .92954 
.1240 | .07130| .8760 | .92870 
,1250|.07214 | .8750 | .92796 


[ 
00083 
.oo083'] 
00084. 
.00034 
.ooo8F 


—_— 


THz |. Ares | Commen 


L390 |.08421 |.8610|.91579 _— 
I 400 08509 . 8600 g1491]. Sd 
57 a=. 
1420 | .08687 | .&580|.g1313 Ogh 
1430 pd 8570 |.91324 pep 
1440 | .o38865 | .8560 |.91135 SSs 7 
.l450 | 08955 | .8550 [.g1045 LS 
+1409 j,0904F | 0540 | .90955 

1470 | 09135 |.8530 |.go865 [19999 
.1480 »OJ225 +8530 «90775 a2. 
1490 | .o9315 | 3510 |.go0635 noon 
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| 1 


ah, 
09497 
09588 
09679 
«0977L 
09863 


*09935 
10048 


.IOI41 


10234 
.I1032EC 


10422 


10799 


een i ——_— 


10094 


11054 
11179 
11275 


> — ———— 


RTF > 1 


«11659 
11755 


-IOFIG]|. 
«-IO0610 |. 


10704 | 


.Lag98g ” 


11467 
«11563]» 


Sepmer. 


290503 
90412 
.90321 
e-YJO22LY 
290137 


«gOO45 
$9952 


Common 


Diffe- 


Yences. 


| g———— — — CC 


-OO0OY9I 
,00091 
.COOg2 
.00092 
»COOg9Z 


00093 
.00093 |. 
00093 
20094. 
.00094 


«©0094 
»00094 
«-COO 94 
«©0095 
.00095 


.00095 


| .oo095 


00095 
.00096 
00096 


.00096 
00096 
«00096 
.o0095 


00097 


- iv 
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Arrow 


> — ——. 


»-I19iO0 
| 1920 


(1940 
1950 


1960 
1970 
. 1980 
«1990 


| o& O00 


— _— 


| Avea | 


0 
Segmet. 


1800 / 
.1870;,12930|. 
.1880|.13030 |, 
1890 |.13129]. 
| .Ig00 ( el3229, 


12831 


13329 


13429 
1930 |.13529 
| ,13630 


13731 


13832 
ol 3933 


.14034 |]. 


14136 


14235 


Arrow 


635762 


Area | Commun 
of Diffe- 
Seger. YENCEes, 
08148 PAREAE 
$8051 a, 
$7954 00089 
07857 « COOg7 
87760 ocogt 
$7662 | 0 
AE ,00098 
07564 Pa" 
57466 Soom 
elk «00099 
.D7268 | odd 
—_ 
*» OOO 
== HK 
IF191..000 
«36871 OTE 
e86771 00100 
«©0100 
-$6F71 OO1O9 
(06471 20101 
86370 OOIJOI 
56269 FYSTY 
36768 | oo 
$6067 .OOTO] 
-©5966 @O102 
35864 00102 
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Arrow 


-20T0 


l5995, 


1 6190 


> [:16206 


.16312 


164th 
16524 
16629 


«16735 


16841 


_ 


| Area | Commoy 
| Arrow of Diffe- 
Segmet. | rences. 
.7990 | .>5660 
+7980 | .85558 phat 
7979 | ST4TS 0103 
+7960 $5353 ——_ 
+7950 85250 Ppiaonts 
+7940 |. 85147 | | 
7916 |vroge oote 
*7Y2O0 |» 4941 ——_ 
.79T0 | .94838 Min. 
«7 YOO 84735 
. 89H 8 6 ION 
"288 9; - 00104 
7580 [34527 | 
«7870 |.64423 I 04 
- OOIO 
.7860[.84319 "IG 
»0O0104 
.7850 |.84215 pg, 
+7840 |o34110 Ps 
7830 84005 [on ? 
+7820 + $3900 peter. 
ow $3794 aa 
.7800 |.83688 —_— 
7799 | 83582, 
7780 83476 | oo197 
*]770 $3371 es 
7760 [33265] or06 
7750 .$83159 a—_ 


| 


—_—_ > OE, 


_—_— 


- + #- IS. oi. 
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Area | | Area | Common 
Arrow | of Ar row 0 Diffe- 
_|Segmit.| | Segmit. | rences. 
2260 |.16948 | .7 749 |.83052 
.2270 wht. 7730 |-32945 ch. 
-2260|.17162 | .7720 $2838" _ 
-2290|.17268 | .7710 |.82732 hex 
,2300|.17375 |-7700 | 82625 +000 
2310 |-1748z | -7690 |.82518| 
2320 17590 -7680 |,82410 cpm 
e2330|.17698 | .7670 -$2.302 0078 
-2340 |.1780y | .7660 | .32195 pings 
2350 1 000031 +7050 (oB2087 x 
+2360 | 18021 | .7640 |.81979 Ki 
pens 18129 £40 $1871 BON 
2380 |.48238|,7620 |.81762 cats 
2390 (.13346|.76r0|.81654 0010 
2400 |.I8455 |.7600 |.81545 — 
24i0 |.18564|.7590 |+81436 | 
2.420 18673 7580 eST327 pep 
+2430 I9782|.7570 31218 pas 
2440 |.188g1 |.7560 |-8l10g} aobtaP 
2450 |.1g001 [.7550 [-Boggg |. 
-2 460 .19LIO 7570 | 30890, 0239 
.2470|.19220|.7530 [.50780 .00110 
+2480 [,19330| 47520 $0670 00419 
«2490 |.194409 | .7FIO 30560 00110 
-2500 |,19550 -7500 [.80450| 


,0Q119 


— 


hm 
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| frea 


Arrow 


Area | 
of 
Segmet. 


.$0118 
.30008 


«79897 


Diffe- 
YENCES. 


.0OI1IO 
»eOOLITLT 
«-OOIIN 


eQOQIII 
«OOII2 
«OOILI 
»OOIIZ2 
.CONI2 


.OOII2 
-COII2Z 
.OOII2 
.CO1IT3 


| IEEE IS Innes aur notre 


.©OI13 
.OOI 12 


Þ-COTIZ 
ÞCOTI 3 
eOOIT3 
-OOI1L4 
OOII3 
.0OTI 4 


wy ky | 
Commen 


OOLIL | 
«OOLIIT | 


-OOIN2 | 


| 


ooIr3|] 


00113 
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| 


Arrow | 


en erm 


Area 
of 
Segmer. 
$224.64 
«22570 
.22692 
+22 $06 
«22920 
e2JOZH5 
223150 
+23264 


-23379 
e23494 | » 


.2 3609 


23724 
-2 3839 
e23955 
«24070 


24186 


\ | +24302 


24418 


| 424534 


224650 


$24766 


24883, 
+24998 
e2FIIS Fs 
«235232 | 


LE 
Arrow 
$7340 

+7230 


+7220 | « 


«7210 
.7 300 


Area 


| Comms | 


00116 
' 00116 
.O@I16| 
.0O116| 
.oO0116| 


[,00116 

ooII6| 
00117 | 
'| oo117| 


Diff 


rences | ; 


— 
— —————_—— 


00116 


*, I. 


oO —- 
Ta > 


ca IR 


| Sn hd Sd i. Bo. 


5 >_> => <> _ . 
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Area 

| | 4rrow of | Arrow 
| Segmet. | _ 
zolo | .25348 |.6990 
$3020 25465 6980 
3030 | «25582 | .6970 
3040 |.25699 | .6960 
.305J0 -25016[.6950 
3000 |.25933Z 6940 
3070 | 26051 |.6930 
3080 |.26169 | ..6920 
3090 | .26286 | .6910 
«ZIvO 2 6404 6900 
3110 | ,26522 |.6590 
3120 1,26640 | .6880 
43130 |.26758 | -6870 
3140 | .26876 | .6860 
3150 | ,26994 | -6850 
.3160 27112 |.6540 
43170 |.,27231|-.6830 
3180 |,273491.5820 
3190 .27468 |.6810 
3200 |.,27587 |,6800 
3210 | .27706 |.0790 
3220 |.27825 |.6780 
3230 | .27944 | 6770 
3240 | .28063 |.6760 
«3250 28182 |.6750 


| ®@ 


Area 


| .OOITS 


Common | 


Diffe- 


YENCeS. 


I mer rn morn one — 


00117 
.COOII7 
COI17 
»OOLI17 
eOOII7 


.0OI1S 
00117 
00118 
eCOOlI S 


——— 


«00118 
00118 
-0OI18 


COILS 


_ —— 


00118 


-.COI19 
.OOLITg 


710 37 


OLI 


.ooI1g 


.COI18 


00119] 


s2O0IIg9 


.col19] 


| 


71818 


= th... Ate. Sri 4 


224 Ste 


| —— 


| 


oy 


t 
\© 
ty 
\S 
(FE) 


—_— 


00120 


oolr9g 


»OOI20 


"oQOI20O z 


00120 
©0120 
00120 


eOOI2TI 


»JO121 
00121 
.COI21 
C0121 
00121 


{,00121 


coOtpal 
00121 


cOOI2T] 
00121 


——— ——_ 2 
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| | Arrow 


| 


Arrow 


.2490 


.6470 


+6460 5 
0450 |. 


..0.440 


+043O}|» 
50420 . 
«0410 |. 
«6400 |, 


11. .03Z90 
«6300 |. 


$6370 


| .6360 . 
-[.635O 


$9480 . 


Common | 
Diff e- 
YEeNces. 


eVJOIZI 


'oCOI22Z 


«00123 


»-OOIZ2 
.COIAZ 


eCOI22 
sOOTI22 


T—_—_—_—— 


eOOI22 
,.OOI22 
,.COIZYS 


-OOI22 
«QOI22 
-COI2 3 
.COI23 
«COF23 


+0 340 
+6330 
| .6320 
e+63I0 
+6300 


«0290 


| 6280 


6270 


| 6260. 


| +6250 


66731 
66608 
.6648s5 
66363 


I > SS a a, 


«06241 
«66118 


65995 
65872 


65749 


00123 
«00123 
«COI23 
.OOI22 
.00122 


00123 
00123 
00123} 
00123 
00124 


Q 


[I 


Wn 


226 Stereometry, or PraFical Gauging, 


| Avyea 
Arrow | of 
Seomet. 


+3760 [434375 
+3779 |+34499 
$3780 |.34623 
| .3790 | 434746 
| .3000 | .34869 


«ZIIO |-34993 
.3820 |+.3FII7 
+3830 |[+35240 
3840 |.35364 
+3850 [|.35489 


— > ————_——_ __———_— — — 


+3860 |.3F6I2 


.38791*35736 
3880 |.35260 


3390 |.35984 


$3930 | 36481 
+3940 | 36606 


$3950 1.36731 


$3950] .36855 
3970 |-36979 
$3980 | .37104 
$3990 [437228 


+3900 |.36108 he 


e29101.39232|., 
$3920 j+36357| + 


| +4000 |-37353 


Arrow 


yoga 


+6230 
+6220 
0210 
6200 


«6190 
+6180 
+6170 
.6160 
6150 


Area 


s 
Seger. 
65625 
»OFFOI 
65377 
«65254 
«GFI31 


65007 
64883 
+64750 
646356 
»64512 


e64264 
«64140 
64016 
+63 892 


Common 
Diff 


YeNces. 


«00124 
»00124 
C0123 
00123 
«00124 


eames, 


«00124 
00123 
«00124 
«00124 

00124. 


ee a EY 


; 


»©0124 
»00124 
»00124 
00124 
00124 


| .coOIN2SF 


.00125 
00124 
oOOIZF 
00125 
00124 


00124 


«00124 
00125 


——_ 


o0125| 
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E- 


1| Arrow 


4010 
,4020 |. 
403 d 
40 40 
40FO 


-. 38602 


) | «39230 } 


) F $39606 


| Area 
of Arrow 


3 comet. | 


37 57478 


—_ I — 


3778 


37853 |-5960 


37978 |-5950 |- 


M4 —_— —— eq — — 


238103 j +5940 | 


+38228 


33353] 
038470 ; «59IO 


*5950 


#39720 
438854 
-38979 


:39104 | .5860 


#39355 
439481 


$39732 
$393858| 


$39984 
«40109 
e402 35 
-.40ZGL 


.5 800 
$5790 
+5780 


*J7JO 


«40487 | 


990 | 
3970 |» 


F920 |. 
+5900 |- 
«53590 |» 


.5 880 |. 
5870|[ 


Area 


Common 


Diſfe- 


Fences. 


F850 
.5840|- 
5830[| 
«5820 |, 
|,F$2O |. 


+5770 | 
"5760 


F- | ,0OI26 
” |,00125. 


»0OI26 


.«O0I26 


00126 


60016 
59891 
+59765 
«59039 


$9313 


.0OI25 
00126 
«©0120 
00126 
00126 


a_—_ 


——__— 4 


Q 2 


223 Stereometry, or Praical Gauging, 


Arrow 


Arrow 


$5740 |. 


5/30 


+5720 . 


«3710 


eFJOO|[|»« 


+5690 
. 5680 
F670 


+5 660 . 


F650 


5540 | 


YEeNces, 


woes, 


«OOI26 
»00126 
*00126 
| .OOI26 
»0OO0I26 


| .0OI27 


00126 
00127 


00126 
»«COIZT 
. 00127 
00126. 


-C0OI2T 


.00126 


00127 | 
00126, 


.00127 


= jg 
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brew] 
[4510 |. 
[,.4520 |. 


4530 . 
14540 |» 


4550 


[-4560 


44370 
45 80 


Arrow 


| rea 


of 
Segmet. 


———  ——— —— 


AN 
wa 
O 

£0 

OS 


Common. 


D ff e- , 


YENces. 


1 
«00127. 


00126 


1.00126. 
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|; 


Arrow 


Area 
of 
Seowetr. 
40940 | 
e47073 
+47 200 
47327 
47454 


47581 
«477090 


47835 
47993 
48090 


| — — 


.48218 
+45345 
+48472 
+4$600 
«43727 


m—— 7 2m 


Arrow 


5 240 | * 


+5230 
+IJ220 
5210 
+5200 
«F190 
F180 


.JI7O < 


+ F160 
F150 


ncaa ener 


+5140 |. 
£220}- 
+JI2O|; 


.FIIO 
.FIOO 


48981 


49109 |- 


+492 36 


49364 |- 


| —— 
Ls 


49491 


49745 
- 49873 


-48854 |» 


49618 |. 


| -5O0OO | « 
| 


| Area |( 


— 


00127 
00128 
00127 
00128 


ROI Ger Ee 


00127 
00127 


00128| | 
.00127| | 


.00127 


.00127| 


.00128 
.00127 
00126 
00127 


00127 
00127 
00128 
«00127 


———C 
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The Conſtrution of this Table is laid down 


in Prebl. 4. Pag. 5. and part of its utility ap- 

ars in the Solution of the Queſtion at the 
bottom of Pag. 7. as alfo in the Solutions of 
Probl. 34. and 63. 

The Uſe of this Table primarily condnces 
to the untying of that Knot which (on all hands) 
isacknowledged the moſt difficult in the whole 
Myſtery of Ganging, viz. to make (by Mul- 
tiplication only ) a praRical and very ' nigh 
zpproximation to the Gauging of jhe vacant or 
replete Fruſtums of Wine, Brandy, Ale, or Oil 
Cask (partly empty) the Cask being (as moſt 
generally they arc) aflumed for the Middle 
Fraſtum of a Spheroid , intercepted between 
two Planes parallel , cutting the Axe at Right 
Angles, the Liquor cutting the Heads, and the 


| Casks Axe poſited parallel to the Horizon. 


The Uſe and Utility of this Table will appear 
in the moſt facile and praQicable Solutions 
(mer alia ) of theſe Six uſcful and abſtrufe 
Problems, the moſt intricate in the whole Art 
Metrical. Y:z, 


I. Proer., 
Having a Caths liquid Capacity , and the 


Brung Diameter , together with its dry, or wet 
part , Ts find the acnity, Sc. 


Qs | 2 


II. PROBL. 


Having 4 ( aiks liquid Capacity , and thy 
Boung Diameter , together with the Vacuity, or 
the quantity of Liquor remaining wn the Cah , 
To find the Boung Diameters ary , or wet *art, 


III. PRrosL. 


Having the [iquid Capacity of a Cylindrical 
Cath, together with the Diameter of its Baſe, 
and its wet or dry part , To findthe Vacuity, Gc. 
and the Converſe. | ” 


IV. PROBL. 


Having the Diameter, or Area of a Circle, 
To find the Areaof that Circles Segment, cor- 
refpondent to any part of the Diameter inqui- 
red of. _ 


V. PRoOBL. 


Having a Casks Boung Diameter, and liquid 
Capacity , together with the Vacuity, G&c. at any 
aſſionea Altitude of the remaining Liquor (4 
taken for the middle Fruſtum of a Spherotd) 
To find either of the Caths correſpondent Fru- 
ftums, if taken, a4 the middle Friſtum of 4 
Parabolical Spingle. ' © © 


YI. 


£ 
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VI. Prosr. 


Having 4 Caiks Dimenſions, and liquid Ca- 
acity , together with the Vacmity, GC. at any 
altitude of Liquor hy” , 4 taken for the middle 
Fruſtum of a Spheroid;, To find either of the 
trreſpondent Fruſtums of the Cuk,, if taken 
for the miaale Fruftam of two Cones , abutting 
gon one common Baſe , intercepted between twa 
Planes, parallel, aud cutting the Axe at Right 
Angles. p | 


— pm——_——_— 


Of the CONSTRUCTION , &c. of the 


CYCLOMETRICAL TABLES, 
in Pages 35 and 50. | 


To examine or try any Number in theTables, 


| or to Calculate any other, (not therein com- 
priſed) by a ſingle Multiplication , it the Cir- 


cles Area be ſought in Wine Gallons, the Square 


| of the Diameter,multiplied by .003 399992 04, 


but (for contra&tion) by .0034+-]- , (being the 
natural] number of the Arithmerical Comple- 


ment of the Logarithm of 294.1 1 16, the Pro- 


| dutof 1.2732,39549, the Square of the Di- 


ameter of that Circle, whoſe Area 1s unity , 
multiplied by 23 1 , (the number of Cubical 
Inches in a Wine Gallon) produces the Circles 
Area in Wine Gallons, 'being the Tabular _ 

Fo FE er 


234. Stereometry, or Praftical Ganging, 


ber ſought. But when the Circles Area is de: 


fired in Ale Gallons , then, multiply the Square 
of the Diameter by .002 785099866, or rather 


by .0027851-|, and the Produdt (fo accry. | 
ing) is the Circles Area in Ale Gallons, requi- | 


red : Where note, That this common com- 
plicated Multiplicator .o02 7851 + is then. 


tural number of the Complement Arithmetical 


of the Logarithm of 359.0538 + the Pro- 
duft of 1.2732,39549 the Square of the 
Diameter of that Circle , whoſe Area 1s Unity, 


multiplied by 2 82, the Cubical Inches in an Ale | 


or Beer Gallon. 


Note here, That in the Table for Wine : 
Meaſure the Area of any Circle (under 61 | 


Inches Diameter,) and for Ale Meaſure (under 


21x 7 Inches,) is ineffe&t given, unto the centefli- | 
mal part of an Inch o! the Diameter '(provi- | 
ded the laſt Figure in the Decimal FraRtion | 


be 5.) 
As for INSTANCE. 


Ts find that Circles Areatn Wine Meaſure, | 


whoſe Diameter 19 1715 Inches. 


Area of that Circ. whoſe 

Diam.is x 7.2 per Tab. ; OED 
And of that, whoſe 

Diam.ts 17.1 per Tab. : 0-9945 
Then ro that of 17,11 8 

add the Semidifference 5 » nk 


. 


So Area of Circle whoſe CWineGall: 
 Dianuis 17.15 appears > a 


diff. 0117 | 


F 
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Whereby it appears, that a Cylindrical Veſ- 
ſel of 17.15 Inches Diameter , doth upon eve- 
ry Inch of its Depth, or Altitude, contain one 


« | tntire Wine Gallon, or 231 Cubical Inches , 


and of 171.5 Inches Diameter, 100 Wine 


Gallons, and of 1915 Inches Diameter, 1000 
'Wine Galloris; upon'every Inch. | 


Some Uſes and Emprovements of the 
CYCLOMETRICAL TAB LE. 


Having the Dimenſwns of a Cath , aſſum'd 


| for the middle Fruſtum, or Zone of a Spheroid ; 
1 To Gange its whole Capacity. Tone 


As for INSTANCE. 


A Caihs Boung Diameter D,m, = 21:5 
Inches, Head Diameter w,d, or uv, d, = 15.3, 
and i, O, the Length = 39 Iiches; To findits 
whole Capacity in Wine Gallons. 


Wine Gall. 
Of D,n,31.5 per Tab.doubled Area = 3.1432 
' "Of »,4, 18.3 per Table Area = 1.1386 


Tripled Area of the Mean Circle = 4.2 $18 
z of z, o, the Length 39 = I 3 

The Casks whole Capacity = 55.6634 

" being 55 £ Gall, and 1 ; Pint, proxime. 


Fig.12313, 


, 


Fig. 9 
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If the Cask ſtand on the Head, with the 
Diameters parallel tothe Horizon, the ſame (3 

alſo a Spheroidal Tunn) may by the Table be 
alſo Inched (if need require) by Rule in Pap, 
137 and 133, 


Having the Dimenſions of a Brewers Tum. | 
er Veſſel, 
I. Conmcal , 
2,© Mindrical, | 
3. Spheroiaal , 
*. Elin, confi ſting either of equat, G 
rnequal Baſes; n 
5. Elliptical at one Baſe, and Circnlay a 
_ theother : © ' | 
To find the whole liquid Capacity after a mire 
exteditions, facile, and prattical way , than any 
other Jet extant ; ana alſo fo ach the ſame, 


rt. # Conical T #m#s upper Diameter-6 & 215 
Taches, the other = 209.6 , and the Depth | 
5© tiches : To fond its Capactsy, 4% Ale Gal 
tens, by the T able. 

Lefler Diameter = 209.6 


Semidiff. of Diam. = 2.7 
Ale Gall, 


Diam.in mid of dep.—2 12, 2.3 per T. 125-5280 
2 of Area of Semidift, 2.7 per Tab. = .0068 


Reduced ito a Cylinder,whoſe Area 12 55 348 

Depth = 50 
The Tunns whole Capacity — 61 276. 7400 
being 174 Beer Bar,x2 Gall. 3 Quarts, prox, 


W..ze 0 GO] Ge oO 
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Another INSTANCE, 


A Conical Tunns greater Diameter , a, b, Hig. g. 


=190 J1uches, leſſer Diameter, c,d, = 140 ; 


41d n, O, the Depth, = 60 Inches : To find this 


Tanns Capacity, in Ale Gallons, 
Leſſer Diameter, c,d, = 140 


Semidiff, of a,b, 6 c,d, = 2 5 


| — - Ale Gall. 
Diam. in mid. of dep. = 165 per T.=75.8243 
i of Area of Semidiff. 25 is per T., = .5 803 


Reduc'd into a Cylinder, whoſe Area 76.4046 
| Depth = 60 


The Tunns whole Capacity = 4584.2 760 
being 127 Beer Bar.12 Gall. : Quart, &c. 


For finding the Drip or Fall of ' theſe, or any 
her Tanns whatſoever , and for Inching Co- 
nicad Tunns by the Table ; vsde Probl.-40, 41. 


2. Having the Diameter of the Baſe of a x, g, 


Cylindrical Timm = 171.5, and Depth = 60 
Isches; To find the Tunns whole Capacity, in 
Ale Gallons, and Inch by Inch. | 


len of chat Glee, held, - 2, 

Area of that Circle, OO” 

Diam, is x 71.5 per Tab. 81,9161 per Inch, 
The Depth = 60 


Tunns whole Capacity = 4 9 r4.9660 
being x 36 Z Beer Bar, 3 Quarts, 1 2 Pint,fere. 
3, Having 


Fig. 12, 


Fig, IS« 


2338 Stercometry, or Prafical Ganging, 


3. Having the Dimenſins of a Spheroiaal 
Tuinn, or Veſſel, a D, GC, m;w,i,d: To find 
the Tunns liquid Capacity. 


| As for INSTANCE. 


Ler D, C, m, the greater Diameter, be — 
1 44 1nthes ; d,i,w, the leſſer Diameter = 108 , 
and C,1, the Depth, or Altitude, = 60 Inches, 


—— | Ale Gall. 
Of D,C,,per T. Area,doubled,= 11 5.5036 
And ot d, z, w, per Tab. Area = 32.4554 
Tripled Area of the Mean Circle 147-9890 | 
+ ot ©, the Deprh, = 20 


The Turns whote Caparity — 2959.7 $00 | 
being 82, Beer Bar. 7 Gall; 3 Quarts, and | 


P 


+ of a Pint, proxime- 


; This, and ſuch like Veſtels 2 may be Inched | 
alſo by the Table, as per Rule and Example m 


Pap. 13 Je and 137. 


4. Having the Dimenſions of a, b, d, c, (6 
T wm in the form of an Elliptical Solid, cot- 
fiſting of two parallel and equal Baſes, abke 


ſituate) the Axe abwoe, viz, a, b, being poſited 


direftly oppoſure to c,d, the Axe below 5 To find 
#15 whole liqmid Capacity. 
ki 


5 


lal 
nd 


| 


| 
; 
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Let the Axe, a, b, be = c,d, and each 130 
hes ; and the leſſer Diameters, m, p, or u, x, 
=110 ; 4ndn,0, the Depth, = 60 Inches. 


d,=130, U,X,—I1O 


1;b,—130, m,p,=110 ; Refl angular \ above. 


Conjugates | below. 


The leſſer Diam. m, p, = 110 


&midiff. of Diameters = 10 | 
—_ Ale Gall. 


ſunns lefl, Dia in midd. 1 20 per T. 40.1054 


{arez of the Semidiff. 10 per T., = £2785 


Area of a Mean Circle = 39.8269 
The Depth — 60 


The Tunns whole Capacity — 2389.6 140 
being 66 Beer Barrels, 13 = Gallons, and 
1 Pint, proxime. | os 


| Nite here, That in caſe the Conjugates of 


the reſpeive Baſes had not been in the Qne- 
ſion propoſed , ReRangular and alike ſituate , 
orif the Poſition of the Conjugates had not 
een given ; the Queſtion then, had been un- | 
limited ; and capable of many hundred An- 
ſwers ; whereof that (above-given) had been 
the leaſt, and 66 Beer Barrels, 24 Gallons , 
3 Quarts, the Tunns greateſt Capacity , 3z. 
When the ſituation of the Conjugates is inverted, 
that is, when &, 6, the Axe ng 15 polited 
lire8ly oppolixz to #, x, the leſſer Diameter, 
below, 


be thus found, v3z. 


Ns aþb,=1 30 | Conjugates } rok 


c, ld, =12190, U,—=110' 
Mm, f, = 110 
> 6 a, = 09 


| IFF © 
a, 6b, = i7S 
The firſt Produſt = 22750.. 


.£&, .&.53.430 


do 


z mm, > op 
, 4 7 I SF 
x, 8, = 21120 


i , 
; . 
cnn F_—_—_— - 
. os . 


The "'} Produt 7.30350 
The: firſt Product = 22750 - 


— yy 


Their Summ = = 43100 


Multiplicator for Ale Gall.=>0 00928 3 666-4. | 


240 Stereometry,or Pratt ical Gauging, | 
below, &c, which ſaid greateſt Capacity may 


* 43100 


pr _— — 


92.8 366600 


27850998 
37234664 


FE ne. & 
_—— eo 


. 0126004608 
The Dn = _= 60 


Tunns gr.Capac.in Ale Gall,24c 400.75602 7 


tf <4 


Perſormed by Iultiplication only. 24x 
An Elliptical Tunn, having inequality of 


C— 


Baſes at the top and bottom, 1s either the Fru- 
ſum of an Elliptical Cone, or Pyramid, or a 
Cylindroid ; the one is, when the ReQangular 
Conjugates, adove and below, are reciprocally 
proportional z and the other , when they are 
diproportional. * | 


Having the Dimenſions of an El/iptical T ann, 
anuag'd the Fruſtum of an Elliptical Cone , 
or Pyramid ; the Reftanguiar Conjugates above, 
viz. a, b, and m, p ; and below, to wit, c,d, and 
x,us being proportional, parallel, and alike ſi- 


\ 


tuate ; N, Os the Depth, = 20 Juches. 


This Veſſel (or any of like nature) may be 
Gauged by the Rule in Pag. 148. and thereby 


the Tunns Capacity found = 1164543 Ale 
| Gall. the Dimenſions being known, vzz. | 


2b,=2 00. pr rg” "KEW Fm 
(=110. Sw! of Char below. 
6 & 2 ve 

Semifdifterence of. c, d, and a; b, = 40 

| The Axe in the midſt of the depth — 160 
$55. = 9 
Semidifference of: x, #, and mw, p, = 32 
Leſſer Diam. in midſt of Tunns depth = 128 
vYemidiff,of Diam,in midſt of the Tunn = 16 
Summ = 144 


R 


Fig. IF. 


&@ OT ATOTIOE PR GLA SEE Tn Wy THEFT OD 17 7 


Fig, 15. 
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Ale Gall, 
144 per Tab. = 57.7518 


Area of Semidiff. 16 per Tab. = .7130 


Eten mm nn——————man 


Remainder = 57.0388 
Semidiff.of 4,b,and w,p,20 per T.= 1.1140 
Arca of % of Semidiff, zz. 5 per T.= .o696 


bh _ 


The Tunns whole Capacity = 1164.44 


Having the Dimenſions of a T unn #n the form 
of an Elleptical Solid, (called a Cylinarod) a 
a, b, d,c, the RefFangular Conjugates above and 
below, being unequal , and aiſproportional , but 
the Baſes, parallel, and altke ſituate , the Axe 
above being poſited direfHly oppoſite to the Axe 
below; andthe Depthn, o, = 20 Inches. 


a,.b,=200, m,p,=1607 Reftangular F above, 


 Cd,=120. x,n,=100\ Conjugates 2 below, 


The whole Capacity of this Tunn is (by 
Rule in Pap. 148.) found = 1180.8824 Ale 
Gallons, being 32 4 Beer Bar. 1 Gallon, 3 
Quarts, and 1 Pint, proxime, 


ToGange ſuch Tunns by the T able , the Rules: 


7. Unto c, d, (the Axe of the lefſer Baſe,) 


add the Semijdifference between that and 4, G 
| the 
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the Axe of the greater Baſe, (which done) 
that Summ is equal ro the Axe of the Arith- 
metical Mean Baſe , or the Veſlels Axe inthe 
midſt of irs depth ; which reſerve. 

'2, Unto x, s, (the lefler Diameter - of the 
leaſt Baſe) add the Semidifterence between thar 
and mm, p, (the leſſer Diameter of the greater 
Baſe) and that Summ 13 equal to the Veſſels 
kfſer Diameter in the midſt of its depth. 

2, Unto this lefler Diameter , in the midſt of 
the Tunn, add the Semidifference berween thar 
and the Axe in the midſt of rhe Tunn reſerved , 
then unto that Surmm (as a Diameter) inſerr 
from the Table its proper Area , and under it, 
the Area proper to the Semiditterence (laſt 
mentioned) ſubduCting the lefſer from the grea- 
ter, and noting the Remainder. 

Laſtly, Unto that Remainder add the Area 
(to be found in the Table) proper to the Semi- 
difference of the Veſlels greateſt Diameters , 
to wit, a, b, and ms, p ; {which done) thar 
umm 1s equal to the Area of a Mean Circular 
Baſe, equal in Capacity unto that of the Ellipri- 
al Baſe, in the midſt of the Tunns depth , 
reducing the Veſſel into a Cylinder (proxime 
vernm,) which multiplied by che Depth pro- 
duces the Tunns whole Capacity,in Ale Gallons, 
the thing required. 

| c,d, = 120 
Semidifference of c, d, and 4, b, = 40 


The Axe in the middle — 160 
R 2 x, R, 
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Hg 4; 4G = 16 
Semidiffercnce », #, and m,p, = 30 


Leſſer Diameter in the midſt ='thn 
Semidiff.of Diam.in the middle of Tunn = 1; 


Summ = 145 


Ale Gall, 
145 per Tab. = 58.5567 


ee ined oat 


Semidift.of Diam.in middle per T.= +6266 


Remainder = 57.9301 

Semidift.of a,6,and m,p,z c,per T.= 1.1140 
Area of a Mean Circular Baſe = 59.0441 
. The Depth — -20 


' The Veſlels whole Capacity = 1 1 80.8820 


But in caſe the Conjugates of the reſpeRtiye 
Baſes had not been expreſs'd in the Queſtion, 
Re&angular and alike lituat2, che Queſtion 
had not been limitted, and ſo capable of many 
Anſwers , whereof that (given already) is one, 
and the leaſt ; the Tunns greateſt Capacity, to 
wit, when the fituation or polition of the Con- 
jugates 1s inverted, 4, 6, the Axe aboye, being 
placed againſt x, «, the leſſer Diameter below, 
is thus found, vx, 


Mm, Þ, 


Mul 


Tun 


P, 
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6P,= I60. A, papa Toe. pos above. 

,d, =120. X,U,=100'5 Conjugates below. 
| mM, Py = 1 60 
= 6,& = 60 


— — — 


Summ — 220 
a, b,= -200 


The firſt Produt — 44000 


<= 2230 
z = 
2 ,ÞP, SI © 
Summ = 200 
=, % = 60 


P———— ._—_— . —— 


The fecond Produt — 20000 
The firſt Produ&t —= 44000 


Thetr Sura = 64000 . x 


wkighear for Alec Gall. 00092 $3666 
| To 64000 


6A om 


37134664 
55701996 


$9-41 5$4624c00 
The Depth — = 20 


Hera. —_— 


Tunns preateſt Capac. = 11 188,3092480 
Ale Gallons. 


" WJ 5. Having 


Fig, 15, 


Vide Pag. 
156, 
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5. Having the Dimenſions of a-T unn, Elliph- 
cal above, and Circular below ; as a,b,d,c, ” 

Let a, b, the Axe of the Elliptical Baſe, be 
= 210; anam, p, the leſſer Diameter = 140 , 
and c,d, or u, x, the Diameter of the Circular 
Baſe, alſo =210 ; andn, o, the Depth, = 24 
Inches : To find the Tums liquid Capacity by 
the Cyclometrical T able. * 


Leſſer Diam. of Elliptical Baſe mz, p, = 140 
_  Semiditference of 4a, b, and 2, p, = 35 


Lefſer Diameter in middle of the Tunn = 75 


| Ale Gall. 
175 per Tab, = 8542937 
Semidifi.of 4,þ,and ..p,or a1 
whole Differ. of Dim; 5 fer I, 3.4117 
in middle of the Tunn, 
Difter. of a, b, and mz, p, 70 per T. = 13.6470 


— ——— 


Area of a Circular Baſe = Tunns 


mixt Baſe in midſt of thedepthF ©2235 54 
z, 0, the Depth = 24 


pm—_—__ 


The Tunns whole Capacity = 2456.4576 


Avertiſement. 


It is very neceſſary in all Tunns (and in theſe 
more eſp:cially) that the Diameters, and crols 
Diameters, be Inftrumentally taken with much 


pre- 


14 


c;l 
DN, 


a |] > > 


" 3 In Br 
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reciſeneſs , unto every three Inches (at the 
aſt,) but rather unto every Inch of the Depth ; 
by which it will appear , how far the Veſſel is 
Circular , and how far Elliptical, &c. other- 
wiſe, by reaſon of warping of the Tunns ſides, 
and other irregularities, exceeding great Er- 
rours may ſurprize the Gauger, though other- 


wiſe very expert. 


There 8 a Tunn, az C, 4,4, b, p, 0, n, where- Fig. 4, 


if the Baſes are Reftangular P arallelograms , 
mequal , but parallel and.-alike ſituate, and 
the ſides , dsſproportional , (called a Priſmoid) 
c, b, the length above, bemng- poſited direftly op- 
poite to n, 0, the length below, &c. the depth 
b,o, = 30 Juches: How many Beer Barrels 
are this T unns whole Capacity , and how many 
beer Barrels remain in the Tum, when 5 1uches 


are ary ? 


[Gauge the whole Tunn by. the Rule in Pag. 
148, and Inch the ſame by the Rule Pag.149. 


The Dimenſions ave theſe, viz. 


G,=260. bid, =1 402 Rettarpmar F above. 
n,0,=210. O,P,=110'S Conjugates 0 below, 


ec, b, =260 
Fl wh 
: 2,0, = 105 


> —— 


Summ — 365 
R 4 


b, a, 
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| 365 
b, a, = "ons 


The firſt Product = 521 100 


; 7, 0, ==2;10 , 
3” Cz #, = — 130 _ 
Jumm — 340 
3 Py —= 9 | 
The ſecond FroduR = 3746 bo": 
The firſt Troduct 51100 


Their: Samm — = 88500 


$3500. 


—_ 


Mulcilicaor for Beer "IN ,000032 2824561. 


p . 
' Pry 4 


2. © 00499356008 
b, 0, the Depth —= Aud 


Reſp. The whole Capacity 87. 14940 ; and 
69 Barrels 4 ,and 3 Gallons, at 5 dry Inches, 


In the firſt Column of the following Table, 
15 ſex down the dry Inches ; in the ſecond, the 
Reer Barrels remaining in the Tunn ; in the 
third, the Decimal Parts above a Barrel; and 
in the fourth or laſt, the Decimal Parts reduced 
into Gallons. 


x i 


- bas fo. Doo Ld 
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Ss 87. | .-1559 55 
tc $2 | "5957 Ee 
14 80 ' o825 3 
3 76 6179 22 
4 73 «Z00Y 7. + 
_ > 69 .03ZIz ZO 
6 66 5086 w--- 
E308 2/32 "&- 
8 60 0028 of) 
9. 56 8191 2 
IO F3 .6809 24 5 
11 Fo | +5 892 " 
2 47 - | a F403 I9 4 
13 | 44 {| 3 | 7 
4 at 5787 | 20% 
I5 36 6640 24 : 
16 35 7930 28 4 
17 32 f +9653 34 x 
18 3o | 1506 67 
"i "227 | 436 15% 
20 24 7 390 26 2 
21 22 0814 3 - 
42 19 «4655 I6 4 
#3 16 -$910 32 7 
24 14 } 37 Iz 4 
25 Il +0947 $1 
26 9 +4123 : FL 
27 7 " 0000 CO 
28 4 6274 22 z 
29 2 02942 Te 
30 O ©OD0O oo) 
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Obſerve here, That if the Conjugates of 


the reſpeive Baſes had not (tn the Queſtion 


laſt propoſed) been expreſſed (Rectangular and 
alike ſituate) the Queſtion then had been un. 
limitted, and capable of many Anſwers, where. 
of $7 Barrels and 5 } Gallons is one and the 
leaſt ,, and 93 Barrels and 2 Gallons , the grez- 
reſt Anſwer , towtt, this Taens Capacity, by 
inverfion of the 1ituation or pofition of the 
Conjugates, that is, when c, 6, the length above, 
is poſired direaly oppolite unto o, p, the breadth 
below, &'c. 


T he greateſt-Capacity 15 thus found, viz, 


b,d = 140. £c, b, = 260 
n, 0, = 210. O,ÞP, = IIS 2 


b, d, = 140 
2,0, = 105 
Summ = 245 
 c,b, 260 
L4700 
490 


Lo 


The firſt Produk — 63700 


#N4,0, — 21'© 
I 
*.<&, == 70 


Stamm == 2 $5 


0, 


—_— Py CY SEA a Ri. 
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280 
Gf, = Ino . 


The ſecond Produft = 50800 
The firſt Product = 635760 


Lt EY 


Their Surmm' = 9.4500 
Multiplicator for Beer Bar. .0000 32 $8245 6-4- 


« "bibs 

1641228000 

13129824 
© OPEOEAG 


| . 3-10192092000 


The Depth = $0 


Tunns greateſt Capacity = 93.0 571 630 , being 
93 Beer Barre]s, 2 Gallons, and 57 ol a 
Gallon , proxime. 


Yet I ſuppeſe-this Notion may be oftner 
uſeful to the Timber Merchant, and Carpenter, 
than to the Gauger, 


There 75 A T uns 8 A3 Cc, a, od, b, Pp, O, n, C033- rig: 4. 


ſifting of heterogeneal Baſes, ( alſo called a 
Priſmoid,) the Baſe above, being a Reffangular 
Parallelogram ; and that below,a perfett Square , 
the Conjugates in each Baſe cutting one another 
at Right Angles; and thoſe above, poſited di- 
rettly oppoſite to theſe , below : How many Ale 

| Gallons 


252 Stercometry,or Pradfical Gauging, 
Gallons may the whole Tunn contain , and how 
warn) remain in the ſame, when only fix Inches 
are ary? 


T be Dimenſions ,' Vit. 
length. breadth. 


£,2,=210 a,d,—140 7 Reffangalar above. 
0,0, = 410 Op,=210 Conjugates 2 beiby.. 
gg b, 0, the whole Depth = 24 Inches, 


Note, That the Multiplicators (given in Pay. 
164. for a Pyramidal Square Tunn) are here 


to/be ufed. 
The Operation for the whole Capacny. 


2,0, —= 210 
2 4, @, = 7© 
Summ — 2 8© 
38,0, = 210 
2.8006 
560 - 
The firſt Product — 58800 
. . #, a, _ r40 


n + 
'2 #, , = 105 


Sum — 245 * 


C4, 


4 yd 
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245 


2450 
499 


ID . _—oo_—_—_— 


The ſecond Product =51450 . . 
The farſt Produzt — 58800 


Their Sum — 110250 


Multiplicator for Ale Gall. = ,o01 1 $2 203 3+{- 
110250 


59101650 
2354066 
1182033ZO 
'T182033 


p—_—_—_— Q_———— — _ 


I 30, 319138250 
The Depth = = 24 


— 


Reſp. Lunns whole Capacity 31 J127.6593 &c. 
Ale Gallons. 


G6 = 350 
a, a, 


Their Difference = 70 ( 2.91 6667 -- the 

Whole depth 6,,,—= 24 common Addend un- 
0 4, d, the breadth, 
upon every Inch 
downwards, v:z, 


2.916667-Þ 


OD —————_ 


140 


| ———_——— 


l 
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2,91 0667+. 
The propoſed dry Inches — 5 


—— 


NC 


The breadth, a, d, = 157.5 at 6 In- 
ches diſtance from the top. 


Ss the Tunns Fruſtums Dimenſions are , 


C2210. SY =1r97.5 
n, 0, =210, OP, =2Zz10O 


And the wet Inches = 18. 


#,0,=27T0 


Sx. = 73.75 


Summ — 288.75 
= 8, == 210 


288750 
$7750 


Hora 7 


The firſt Product = 60637.5 


4,4, = 1575 
»* k & == £05 


Summ — 26245 


My 
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| LE errnininh = minima ns nnd cane 


The ſecond Predu& — FFI25 
"The firſt Produt = 60637.5 


Their Summ — 115762.5 


Multiplicator for Ale Gall. = .COXr 1820 3 3-|- 


3472875 
3472875 
23152500 
9261000 
1157625 
es. intel! 


I 26. $3: FOgFl 625 
The wet Inches = 1 $ 


Reſponſe. 2463 031 171 1 &c, Ale 
Gallons in the Tunn. 


This, and all ſuch like Veſſels, may be alſo 
Inched by the Rule for a Circulo-Elliprical 
Veſlel, in Pag. 158. 


Ot 
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\ — 
em 
. - 


Of the firſt Ten Regular Por y6ox1at 
or Murtr-AncitDd FIGURES. 


A Univerſal Rule for Gauging a whole Pyra-. 


miaal T unn, in the form of any of theſe Tex 
ſubſequent Polygonial Solas; and alſo a 
Fruſtum , or part of any ſuch Tunn, at any 
Depth aſſign ad, viz, | | 


1. The Difference of the ſide of the greater 
Baſe, from that of the lefler, divided by the 
Tunns Depth, ( or multiplied by irs proper 
Multiplicator) quotes , or produces the leſſer 
{ides Increment, or the greaters Decrement, 
(according to the tenour of the Queſtion) at 
one Inches diſtance on the depth , either from 
the top to the bottom , or contrariwiſe , which 
call the common Addend or Subducend : Yet 
note here, That this 1s uſeful only in finding 
the Capacity of the Tunns Fruſtum , and of no 
__ uſein finding the whole Tunns Capacity. 

2. From. the Square of rhe Summ of the 
{ide at top, and of that at bottom (it the whole 
Tunns Capacity be ſought,) or of the ſides of 


any other two Baſes aſtign'd , (or found by the | 


Rule above given) ſubdu& the Rectangle of 
thoſe {ides ; and that Remainder multiply etther 
by the whole Depth, (or by any propoſed part 
of it,) and reſerve the Product, 

Then 
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| Then 

1. If the Tunn- propoſed be Pyramidal, and 
inthe form of- an Equilateral Triangular Solid ; 
the afore reſerved Product,divided by 6.92 820; 
(the Square Root .of 48) or multiplied by 
,1443376, elther quotes, or produces the Cu- 


Þ bical Inches equal to the ſolicity of the whole 
Tunn, or of its Eruſtum (according to the te- 
nour of the Queſtion) : but for finding the li- 


quid Capacity,multiply the reſerved ProduR by 


The proper Mul- F Ale Gall. .o>05118355-- 
tiplicator for 7 Beer Bar .00001 421765 — 


2, If the Tunn be a Fruſtum of a Pyrami- 
dal Square , then the + of the ſaid reſerved Pro- 
du& is equal to the Solidity in Cubical Inches ; 
but for the liquid Capacity, multiply the whole 
reſerved Product by 


The proper Mul-F Ale Gallons,001 1 8203 3-+ 
tipiiator for @ BeerBar. .o00032 82.456 


2. If the propoſed Veſſel be a Fruſtum of 
a Pentagonal Pyramia, the ſaid reſerved Product 
divided by 1.7437 +, or multiplied by 
5.734933 +, cither quotes, or produces the 


| Solidity in Cubical Inches , but for the liquitl 


Capacity , 


The proper Mul- F Ale Gallons.002 03 3664 — 
_ tiplicator for 72 Beer Bar. .o00005 649065- 


S 4. it 


Oe 7... 
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4. If the Veſlel inquired of be a Fruſtum of 
an Hexagonal Pyramid, the ſaid reſerved Pro. 
du& divided by 1.15470 1+, or multiplied by 
.$8660252+-, either quotes, or produces the 

Solidity in Cubical Inches z but for finding the 
liquid Capacity , 


The proper Mul-F Ale Gall. .003071011— 
tiplicator for 2 Beer Bar. .oooo8 530594 


5. If -che Tunn be a Fruſtum of an Hept« 
gonal Pyramid , the ſaid reſerved Produdt di- 
vided by .8253905 +, or multiplied by 
T.211549—, either quotes, or produces the 
Solidiry in Cubical Inches ; 


The proper Mul- F Ale Gallons .00429627-{- 
tiplicator for 2 Beer Bar. .000116741=— 


6. If the propoſed Veſſel be a Fruſtum of 


an Oftagonal Pyramid ; the (aid reſerved Pro- | 


dud divided by ,62 1 3203—;, or multiplied by 
1.609476-+, either quotes, or produces the 
volidity in Cubical Inches , 


The proper Mul-F Ale Gallons .oo570737+ 
tiplicator for 2? Beer Bar. .o001 585379Þ+ 


Oe 


7. If the Tunn propoſed, be a Froſtumof s | 


Nonagonial Pyramia, the ſaid reſerved Product 
divided by .4852935 —, or multiplied by 
2.060609-]-, either quotes, or produces the 
Solidity in Cubical Inches ; The 
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The proper Mu!- F Ale Gallons .0073071 3-|- 
tiplicator for 2 Beer Bar. .00020297 56— 


8. If the propoſed Veſſel be x Fruſtum of a 
Decaoonal Pyramid, the ſaid reſerved Product 
divided by .3902 434 —, or multiplied by 
2.562503 —, either quores, or produces the 
Solidity in Cubical Inches : - 


The proper Mul-F Ale Gallons .oog909481— 
* tiplicator for @ Beer Bar, ..o0025 2634+ 
9. If the Tunn, inquired of, be a Fruſtum 
of an Vndecagonal Pyramid , the ſaid reſerved 
Product divided by .3203199—, or multi- 
plied by 3.1 21879— , either quotes, or pro- 
duces the Solidity in Cubical Inches : 


The proper Mul- I Ale Gallons .o11 0704 8— 
tiplicator for 2 Beer Bar. .o003075 13 8&— 


10, If the propoſed Veſſel be a Fruſtum of 
1 Doaecagonal” Pyramid , the (aid reſerved Pro- 
a divided by .2679492—;, or multiplied by 
3.732051, either quotes, or produceth the 
whole Tunns (or irs Fruſtums) Solidiry in Cu- 


| bical Inches, according to the the tenour of the 
| | Queſtion: 


The proper Mul-F Ale Gallons .or 323422— 
tiplicator for 2 Beer Bar. 000 367617— 
S 2 A 
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A General Rule for Inching any of the aforeſail 
Polygonial ad Pyramidal Solids , oy Mult. 


angled Tunns, from the lefſer Baſe to thi 


I. Tothe tripled Side of the lefler Baſe add 


the Addend (found by the next foregoing Rule) 


and multiply thetr Summ by that Addend, 
then unto that Product add the tripled Square 
of the lefſer Baſes Side, (which done) that 
Summ multiplied by the given Multiplicator, 
proper to the Figure of the Tunn, and purpon 
of the Queſtion (whether the Content be ſought 
in Gallons or Barrels) produces the Veſſels {it 
 Fruſtums liquid Capacity , vzz. at 1 Inches 
diſtance from the leſſer Baſe. 

2. To the nonocupled Side of the lefler Baſe 


add the ſeptupled Addend ; and their Summ 
multiply by the ſaid Addend , then unto that | 


Produ&t add the tripled Square of the leſſer 
Baſes Side ; (which done) that Summ multi- 
plied by the ſaid given  Multiplicator, produces 
the firſt Difference. | 

3- To the ſextupled Side of the leſſer Baſc 


add the tripled Square of the Addend ; (which 


done) that Summ multiplied by that Addend, 
and that ProduR, again, by the aforeſaid Mul- 
tiplicator , produces the ſecond Difference. 


4. The atoreſaid Multiplicator multiplied by 


the ſextupled Square of the Addend , produces 
the third Difference (which is identical through- 
| | out 


Re 
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out the Work ) then proceed with the third 
Difference to make ihe ſecond and firſt Diffe- 
rences for every Inch of the Depth , and laſtly, 
the Table it ſelf, | 2 


EXAMPLE. 
There is a Pyramidal Tunn, in the form of Fig. 3. 
a2 Xquilateral Triangular Solid , conſeſtsng of 


| two unequal Baſes, but parallel, and alike ſi- 


tuate ; the three Sides at the toy, being each — 
300 Inches; at the bottom, each = 150 , and 
the Depth, — 30: How many Beer Barrels may 
the whole Tunn contain, and how much upon each 


Inch of the Depth ? 


The Square of the Summ ofg __ _ __ 
_ the two Sides 3oo and 180 © ? 4 


2 > + mom — 


The ReStangle of the Sides = 54000 


# ae pts mat 


q. of Summ of Sides — their Re. 176400 
| The Depth = 3o 


Produt — 5292000 


Multiplicarer for Beer 
Barrels in an Ei. $000 I421765— 
lateral Triangulate F292000 
| 2843530000 
12795885 
2843530 
710d825 


Reſp. Tunns whole Capac. 75.2398038 
being 75 Bar, and 8 3 Gall, proxime, 
= | S 3 T he 


262 Stereometry,or Pradical Ganging, 


The Juching of the Tun (by the given Rule) 
from the leſſer Baſe, to the greater, 


The Side above = 300 
The Side below= 1 80 


Differ. of Sides = 120 ( 4 = the Addend, 
Tunns Depth = 3o 


The tripled Side of the leſſer Baſe 1 80 = 540 
The Addend = 4 


en ona, 


| Summ — F44 
The Addend = 4 
Product = 2176 


The tripled q. of the lefler Baſe 1 80 = 97200 


Summ — 99376 
Multiplicator for Beer 
Barrels in an Equia- © = .00001421765 
teral Triangulate — 


Produ&t — 1 RA 2 893 18 &c 
being the Tunns firſt Fruſtum. 


Nonocupled Side of 180,the leſſer Side, = 1 620 
Septupled Addend, 4, = 28 


_— —__—— 


Surm = 1648 


Ad- 


Th 


wo 5H 


SS 


ws UV Www 3]ji a — | .» 0 


| 
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1648 


Produ& = 6592 
The tripled q. of the leſſer Bafe, 180, = 97200 


Suram = 103792 


1 Multiplicator for Beer Bar. =.oco01421765 


Produ& = 1 475 67832 &c. 
The firſt Difference. 


Sextupled Side of the leſſer Baſe, 1 80, = 1080 
The tripled Square of the Addend, 4, = 48 


SFumm — 1128 
 Addend = 4 


Rn 


Product = 4512 


| The aforeſaid Multiplicator = .oooo142 1765 


The ſecond Difference =,0641 5003 Se. 


The aforeſaid Multiplicator = ,o0000142 1765 
| Sextupled Square of 4, the Addend, = 96 


8530590 

I2795885 
The third Difference = 097 ; 648 9440 
of a Barrel. 


Sy 4 Wet 
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S | 


© coQy ox Abs ws 8m [$94] 


boa 


in Beey Bay. 


Lm— 


Rid 


Tunns Fru- 
ftum from 
Inch ta Inch 


I.41289— 
2.83857 
4.42840 
6.03374 
7.70595 
9.44642 
I1.25649 
13.13753 
15.09091 
I7.11799 
19,22014 
21.39872 
23.65510 
25 «99064 
23.40671 
30.90467 
33.48589 . 
36.15173 
33 90356 
41.74275, 
44:57066 
47.68866 
50.7981] 
$F4.©0038 
$7-2968 3 
60,685 83 
6417774 
67.7649} 
71.45176 


Firf Dif- 
ferences. 


DE ———_————_— 


1.47568+ 
1.53983 
1.60534 
1.67222 
I.74046 
1.81007 
1:85104 
1.95338 
2.02708 
2.10215 
2.17858 
2.25638 
2.33554 
2+41 607 
2.49796 
2.58122 
2.66584 
2.75183 


2.83919 


2.92791 
3.01800 


| 3-10945 


3.20327 
3-2 9645 
3+39200 
3-48891 
3.58719 


: 3.60683 


73-23960 


| 


——_ 


3-78784 


EY 


Second 


D iffere nl, 


<06415— 


.O6F5I 
«06688 
06824 
©6961 
-07097 
07234 
07370 
07507 
«07643 
.07 780 
07916 
.08053 


| 08189 


.03326 
.o38462 
.08599 
.08736 
.O8:72 
.09909 
«09145 
09232 
.09418 
©9555 
09691 
.cg9328 
09964 
,IOFOI 


| 


RD — 


Third 


Differen, 


«00136 
-00136 
.00136 
00136 
.00136 
00136 
.00136 
00136 


.00136 
00136 
,00136 
.00136 
,00136 
.v0136 
,oo0136 
.00136 
.00136 
.00136 
.00136 
.00136 
00136 
.00136 
00136 
-0O0LI 36 
00136 
QQI 36 


Not 


This, or any other Table may very eaſily be 
reduced into the form of the Practical Table, in 
Pag. 16>. 
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Note alſo, That the firſt Differences anſwer 
the latter part of the Queſtion, | 


There 8 a Pyramiadal Tann, in the form of a tig. 6. 


Pentagonal Solid , conſiſting of two unequal Ba- 
ſes, but parallel, and alike ſituate; the 5 ſides 
at the top , being each = 300 aches ; at the bot- 
tom, each = 150; and the Depth, = 30: 
How many Beer Barrels may the whole T unn 
cwntain, and how much remains therein , when 


mnly 5 Inches of the Depth are dry ? 


The Square of the Summ of 
the Sides zoo, and 180 


ReQangle of 300 and i80 = 54000' 


 _ Remainder = 176400 
The whole Depth — 30 


Product = 5292000 
| Multip/icator for Beer Bar @ __ 
in a Pentagonal Solid il $.0000564 906+ 


I129812000 
5084154 
1129812 
238245330 
Reſp. Tunns whole Capac. 298.9402552000 
being 298 Beer Barrels, 3 Firkins, 7 Galons, 
- 1 Pint, &c 


The 


= 230490 ' 


AW eaves EO Ao LO OE GCE 


— —_— 5 IS > I PEI IE OY = ts TP cn Bo rn 


» 


266 Stereometry, or PraFical Gauging, 
Thewides at top = ZOO 


| ——— 


Sides at bottom = 1 80 


Their Difference =120 (4 the Addend orSub- 
 Depth= zo ducend upon each 


Inch. 
4 the Addend. 
5. the dry Inches. 


Prod. 2o Which taken 


R—— ——— 


from 300 the Side at the top, 


| Or————_————_— 


reſts 2 80 = the Side,at the Liquors ſuperficies, 


The Sides of the Tunns a; = 280 
Fruſtums are — —= 180 


| Ke + 


Their Summ — 460 
460 
27600 
1340 


Square of Summnl of the Sides = 2 1 1600 


ReQangle of the Sides — 50400 


Remainder — 161200 
Tunns wet Inches — 25 


Produt = 4030000 


{ purport of the Queſtion) 
| Tabular Circles ſuppoſed Radius) untoa fourth 
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Multiplicat. for Beer Bar. .oo005 64906 
4030000 


I69471 80000 
22596240 


—O 


Feſp.Remaining in Tunn = 22.7.6 57118 
or 227 2 Beer Bar. and 5 7 Gall. proxime. 


This, or any other of the Polygonial Ryra- 
midal Solids, may be Inched according to the 
Rule laſt given : But this Diſcourſe is here by 
way of Digreſſion , and now we judge it requi- 
ſite to return 0 Catk Ganging. 


_ CC 


LXIII. PrRosr. 
Having a Catks liquid Capacity, and the 


| Boung Diameter , together with its dry or wet 
| hiches , Tofind the Vacuity, &c. | 


" Analogiſm. , 
1.- As the propoſed Casks Boung Diameter, 


is unto its dry, or wet Inches, (according to the 
ſo 1s 1.0000, (the 


Proportional ; which found in the Table, in 
ſome Column under the Title, Arrow, the Table 
doth in the next Column on the right hand , 
ſhew the Area of the Tabular Circles Segment , 
COr- 


Prebl. 1. 


upon the 

Uſe of the 
Table,as 11 
Pag, 231. 


4 nas he” nt Bey 2 gr 3 8 a ONS" Wes wes FR pee FR” 2. < 
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correſpondent unto that of the Casks Boung 
Circle inquired of. 
. 2. As 1.0000, the Tabular Semi-Curcles A. 
rea; is unto the Tabular Area of its Segment, 
(afore found: ) So is the whole liquid Capacity 
of the propoſed Cask ; unto its Vacuity (in 
caſe the dry Inches were the ſecond term in the 
firſt Proportion , ) otherwiſe, to the remaining 
Gallons in the Cask, the thing ſought. 
For avoiding of Diviſions , the Boung Dia- 
meter (which 1s the Diviſor) may be ſuppoſed 
a vulgar Fraction, as the Boung 
> Diameter propoſed in the firſt 


x79(.04 Queſtion, 2 5 Inches, may be ſup. 


zy poſed +. if Cyphers at pleaſure 
be polip: oned to the Numerator, 
and that Numerator ((o increaſed) divided by 
its Denominator, as in the Margint, the Quo- 
tient-.24 1s the proper Multiplicator , by which 
the ProduR of the ſecond and third Terms in 
the firſt Proportion being multiplied , produces 
the fourth Proportional ſought ; ſo for 29 is 
found .&3 448 27-|- : Thus ma in a ſhort time 
a ſufficient ſtore for Boung Diameters be laid 
u 
"© in caſe the fourth place of the Tabular 


Circles Radius, to wit, under the Title ( Arrow) 


happen to be any of the 
,2770=.z2578 NETS > ICE Todos To 
Diff. 00114 6G, 7, $,0r 9, and ſo not 


in the Table, as .277F5 q 


take the next leſs in the Table, viz. 2770, 
againſt 


2 ky 
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apainſt which (under the Title Common Diffe- 
rence) find .oon 14. 


+ Then as the Difference .o00 10 tothe Common 


Difference '.00114 z fo is 0005 the excels of 
that fourth place, unto .o005 7. 


'OOTO : ,OOTI4 :: »0CO5 2 ,00057 which 
added to per T. = .2770 =.22578 


—————_—_—_  ———— 


And found .2775 = .22635 


LXLV; PRoEL.  Provl, 2. 


upon the 


Hawvims A Cuks ligaid Capacity and Bouno Uſe of the 


Ks : EF, S Table ,as 11 
Diameter , together, either with the Vacuity, or Pag. 232. 


< GIFT AS AIRS > > > Dade 55 Gave 


zantity of Liquor, remaining in the Cath ; To 
find the Boung Diameters ary or wet part. 


The Analegiſm. 


1. As the propoſed Casks Capacity, is unto 
its Vacuity , or, to the quantity of remaining 
Liquor ; ſo is 1.0000 (the Tabular Semi-Cir- 
cles Area) unto a fourth Proportional ; which 
found in the Table, in ſome Column under the 
Title, Area of Segment , the Table doth in the 
next Column on the letr hand ſhew the Arrow 
of the Tabular Circles Segment, corre{pon- 
dent unto that of the Casks Boung Circle in- 
quired of. | 

2. That Tabular Arrow ((o found) being 

mul- 


nn 


—_ - <—— —_ - _- _ _— 
Cee eee a a EE OT _ _ -_ 


I 41> 7 IS) WIFI As 1 TINA» 7s Tu 
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multiplied by the propounded Casks Boung 


Diameter ( in Inches) produces always that 
Boung Diameters dry, or wet Inches, according 
to the purport of the Queſkton. 

For avoiding of Diviſien, find for the pro- 
pounded Casks liquid Capacity (according to 
the precedent Rule) the proper Multiplicator, 
and the fame (fo found) multiply by the Va- 
cuity.,-or remaining Liquor propoſed, and that 
Produ& is equal to the fourth Proportional , 
above-mentioned ; wherewith proceed  accor- 
ding to dire&tion above given ; as by the ſub. 
ſequent Examples is made evident. 

Bur in caſe the fourth Proportional, or Area 
of Segment produced , be not in the Table, 
then take that in the Table (which being leſs) 
comes nigheſt ro ir ; obſerving their Difference, 
and noting the Arrow in the Table, correſpon. 
dent unto that leſſer Area, taken , as alſo the 
Tabular Common Difference of Area's againſt 
It, remembring that the Common Difference 
of the Arrows in the Table is always 10. Then 

As the Common Difference of Area's (given 
in the Table) is to your obſerved Difference of 


Area's : ſo always 10 (the Common Diffe- ' 


rence of Arrows appearing by the Table) unto 
a fourth Proportional , the which being added 
unto the Arrow, correſpondent to the lefler 
Area, taken ; and that Summ multiplied by the 
propoſed Casks Boung Diameter , the Product 
ſo accruing , is always equal unto the Casks 


Boung Dtameters dry or wet Inches , according 
_ —@ 


1 


i LGEREBEEq nad AID ne? Bib] 
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| tothe purport of the Queſtion , as by the fol- 
| lowing Examples will be manifeſt. 


' 


A Graves Hogſheads Boung Diameter being Prob). 63, 
| 25 Inches, and whole Capacity 63 Wine Gal- _ 
lons : How man) Gallons, SCC. are wanting, when W's 

3 Inches of the Boung Diameter are dry, and 

the Axe poſited parallel to the Horizon ? 


Multiplicator for 25 = .04 
Dry Inches = 3 


Produ&t = .12 


; .1200 = per I. = .06797— 
| The whyle Capacity = 63 
| 


20391 
40782 


| Reſponſ. 4.28211 | 
| Being 4 Gall. I Quart, and + of a Pint, qaam 
! proxime. a | 
1 

i If 58.71789 Wine Gallons ao remain in a Probi. 64; 
| Cath, whereof the whole Capacity is 63 Wine 
| Gallons , and Boung Diameter 25 Inches : How 
| many of thoſe 25 Inches are wer * 


Multjplicator for 63 —= .01587302 
Wine Gallons = 58.71789 


Im OOO ———- —w—_—— 


Produt = .93203 
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93202 = per T..8800 


The Casks Boung Diameter = 2, | 


— — 2 


44000 


. I 7600 


Reſponſ. Wet Inches = 22(.., 


Probl.6z, A Wine Pipes Boung Diameter is 29 Inches, | 


Queſt, 2. Head Diameter 23 Inches , and length 48, and 


Pg-14 whole Capacity(found by the Cyclometrical Table) | 
120.2781 Wine Gallons: Now if the+ of the | 
Boung Diameter, vIz. 5.8 Inches , be ary: How : 


many Wine Gations will fill up the Cack ? 
120,278 


Circles Radins — .2000 I find 
againſt it per Table —————— 


Obſerving that the + of the Tabular 
= 


962224 


360834 
240556 
481112 

I20278 


—— — 


Reſponſe 17. 26 I 8164 


being 17 Gall. and 1 Pint. 


In- 


i 
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| Inverſion, 


= l Tf 17 Gallons and 1 p3:h, pourea 1 into ail empty Probl. 63. 
* Ucak J whoſe Boung _—_— 5 29 Jaches , do #g+ 14+ 
Indke 5 thereof, to wit , 5." Inches, wet : How 

many ſich Gallons will fits ” this Carb , the whole 


Capacity betnig 120.2781 Gallons ? 


Casks whole Capacity — = 120.2780 


;of the Tab. Circles Radius being "Sts 
= :8000, | find _ it per-T, "7 
240556 
: 7.21668 
841946 
601390 
962224 
| Reſpouf. Wine Gall, = 03.1528183 36 
Which with the Wants = 


"172436 


lakes up the whole Capacity 1 20.27 $0 &c. 
| a5 Propoled, 


| There is an Oil Caih, whereof the Boung Prob'. 63. 
Diameter is 42 Juches, Head Diameter 31, Qutt.3, 
\Length 71 Inches , its whole Capacity appearing #8 14+ 
by the C Yolometrical Table 361.214 Wine Gal- 

ins : Now 16.5 ſnches of the. Brung Diameter 

being 07 , how many Wine Galons are neceſſary 

|to fil ep the Catk ? 


p The 
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Casks dry Inches being + of _ 
Diam. I find per 1. + =.4000 = 37333 


Le 


I083642 | 


1806070 
10835642 


Reſponſ. 134.924 Oc, | 


being 1345 Wine Gall. 3 Pints and 3 wanting, 


Probl. 63, There i a Rheniſh Wine Fatt, whereof the 
Queſt. 4. Boxng Diameter is 58 Inches, Head Diameter 


#4-14 46, Length 102 Inches, and whole Capacity | 


found by the Cyclometrical T able 102243664. 
Wine Gallons : Now if the ary Inches be 10, 
how many Wine Gallons are wanting ? 


Multiplicator for the Boung Diam. = .o1724 
The dry Inches = 10 


Product = 172 40 


.OO0IO : 00096 :; : ,0004 : ,00039 


The Casks whole Capacity = 3Gl.214 | « 
[TI 


I find perT. 1720 == 11467 


To which I add the fourth Proportional = 39 


CR —  D— 


And find = 1724 = 11506 


The | 


4 
3 


I 
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| Wine Gall. 


| The Casks whole Capacity = 1022.3664 
| Tabular Area = .11506 


61341984. 
F11183200 
10223604 


vp. Wanting Wine Ggll. 117.63 347 7984 
| being 117 5 Gall. and 1 Pint. 


The OVESTION wmoenea. 


If 117.6335 Wine Gallons be taken out of Probl, 64, 
"the Khenth Wine Fatt (laſt mentioned; ) How Fig, 14% 
many are the dry Inches ? 


: Wine Gall. 
the Ullage or Casks Vacuity == 117.6335 
Muttiplicar.for 1022,36564=.00097 812 3-{- 


Which being not in the Table .1 1506 &c. 


_— —_— _—__— 


Thenext leſs is .172oper T.=. 11467 


Difference = .0003 9 
"Rm 
00096 : 00039 ;:; .,0010 2: ,0004 


Which ſaid fourth Proportional —= ,0004 
Added unto the Arrow in the Table vzx, .1720 


—— — 


Makes 11506 per 1, =o37 2 


T 2 The 
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The Arrow = .1724 
The Boung Diameter — 8 


y 


Or 10 Inches, quam proxime, prout ſuprs, 


Probl.6;3, DA Runlets whole Capacity being 18 Win 


Quelt. 5. Gallons, and Boung Diameter 17 Inches : Him | 


Fig, 14%, auch of the Liquor is wanting, when 7 + Inches | 


: ? 
of the Boung Diameter are ar Ti | 


Mult, for Poung Diam. 17 Inch. = .o588235 | 


The dry Inches = 745 
2941175 | 
4117645 


110, 


J»he 
Reſp. 9.9992 _> 


f 


Mol 
] 


wr 


INez 


RE  IRc i moon ., 


Which being not inthe Table-v:z .441176:5. \ 


J 
a 
o 
w | 


—_ _- — ——— 


The next leſs = .4410 


excels, | 
0010 : 00127 3:2 ,000176 : 00022 


.4410 = per Table.qz 505 
Fourch Proportional — .00022 


e441176 = 442527 . | 

The Casks whole Capacity = 18 
Reſp. Wanting Wine Gall, = 7,55486— | 
There 


4 
g 


zl 
» 
} 
5 


. 
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724] Therets a Runlet , whoſe Boung Diameter is T19b). 64. 
58 117 Ivches, Head Diameter 1 5, Length 19.779 a 
—— {hebes,and whole Capacity 1 8 Wine Gall Now if : 
19: 10.34501 Wine Gallons be pitt into this Veſſel, 

inten empty ; how many ſhall the Boung Diameters 

wt Inches be ? 


992], 
914. IMult, for whole Capac. 18 Gall. .05555 564+ 
Liquor in' the Veſſe], Gall. = 10.34501 
Vin Sn 
How 555556 
ches | 27777800 
2222224 
| 1666668 
35] $555560 
- Which not being in Table .574723237556 
T5 _ : 
5 iNext leſs = .558824 =.57 368 
25.1 104.33 
J loot 26 ; 0010433 :; -QoIo 2; 000824 
| 57368 per Table =.5580 
824 
558824 
Boung Diameter —= 17 
3911768 
558824 
a Reſp. The wet Inches are = 9.50000 8 
( T 3 A 


—_— 
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» 
ry 
* 


A Chymiſt having prepared 4 rich Elixir or | 
 Reflorative Liquor , worth 101. per Pint, ro. | 


5 


P 


ſerved it int a Runtet of the ſame Dodwenſions, with © 


ACER oe, Ng 


thet laſt mentioned : And finding (when the Vaf. | 


fels Axe was poſited parallel to the Horizon) whe 


Baung Diameters wet Inches 15 5 ; he delivers 
the ſame into his Servants cuſtody , who privily 


fold a quantity of it , which the Chymiſt hears | Del 


Wine Meaſure : He having not put the Liquor | 
by meaſure into the Peſſel, deſires ( if ſo much © 


( though certainly knows not ) was 7 Gallons, 


Liquor be tmbezilled) to know how many the wet 
(when the Servant deliver a up the ſame) were 


but 9 %, what the imbezall'd Liquor amannti 
unto at 10 |, per Pint, taking the Veſſel, a 


bolical Spindle. 


Mult, for Boung Diam. 17 Inches 0588235 | 
| The wet Inches = 15.5 : 


I 
—— j 


w 2941175 | 


2941175 
588235 


| 


: 


———_—_—__ 3 


.91176425 | 


com. Gift, excels. 
»0OIP 3; ,00072 32 ,000764 : 00055 


5 The 


Fo 


[Th 


Jnches are, As aiſo, in caſe the wet Inches | 


1M 
Spheroidal , and what the ſame comes to, if it © 
be aſſumed, as the middle Fruſtum of a Para- © 
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The Arrow .9110 per T. =.95615 


ha - Fourth Proportional = .ooos5 5 
OY ——— 
reh © 291176425 =.9567 
| The Casks whole Capacity = 18 
ers | 76536 
als 9567 
"i { Delivered to the Servant Wine Gall, =17.2206 
Hoy © ©1419 EET TRY 
ih | Imbezill'd (as ſuppoſed) Gall. = = 4 
'& {Then there had remained in the Veſl. 10.2206 
ves | Wine Gallons. 
ere 
uy | : | 
a | Mult, for whole Capacity 18 Gall, .og55556 
"2 | 10.2206 
4 | ———— 
3333336 
11111120 
F ITITTN2Z 
5] F555560 
F | 56781156536 
| 56735 
5 | | | 46 


«02126 ; ,0004616 ;: *o01o : ,00036 


| T0 56735 
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56735 perT. =.5530 
Fourth Proportional = .00036 
56781156536 =.55336 
The Boung Diameter = 17 
387352 

55336 


—— 


Reſp. If the imbezill'd Liquor were _ 
' 7 Gallons, the wet Inches areC 942713 


Mult. for Boung Diam. 17 Inches . 588235 

| The wet Inches = 9:5 

— 2941175 
FS94405 


55882325 


0010 : ,00126 : : ,000923 : ,00104 


+5580 per I. = 57369 
Fourth Proportional = .00104 


mama 


S58823 = 57473 
| The Veſlels whole Capacity —= 18 


45 97% 
$7473 


95 A 2 10:34514 


remains in the Veſſ, Wine Gal), 


Whick 


4 


AS 


; | Which ſubdaRed "TOR that which 


| The imbezill'd Liquor ( taking 
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10034514 


| —_—— 


was deliver'd to the Servant,wvzz., , 7.2 206 


. the Cask as Spheroidal) in cale > 6.87546: 
the wet Inches were 9g 7, 1s 

© being 6 Gallons, and 7 Pints, quam proxime ; 
amounting to 550.005. 94. 


It appears by Rule given in Pag. 1 87. that 


| this Veſſel (if aſſumed as the middle Fruſtum 
| of a Parabolical Spindle) contains Wine Gall. 


but 17.641513, the which being divided by 
1 8 Gallons (its Capacity, as Spheroidal) quotes 
your Multiplicator , v4. 

.980085 


6. 87546 


mam 


3437730 
F500368 
550036800 


6187914 


— p————_———_————_— E — 


Taking theVeſſel as Parabo- 
lical,and wet Inch 9 7 $ eb 73853521410 
imbezill'd Liquor is but 
being 5 Gallons, 5 Pints, 4 and half, proxime ; 
amounting to 53 g9l.1 5,84. fere. | 


LXV. 


Re EO NE I CE IRS I ION 


% 2 TAY Co rug ge” 


TOW ns OE Oe evo amv; 
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th AS 


LXV. PROBL, 


. Having a Cuuks Boung Diameter , and whols 
Capacity mGallons , together with the Vacuity, 
or the quantity of remaining Liquor in it (as t4- 
hen for the middle Fruſtum of a Spheroid , ) To 

find either of them, in caſe the Cath be taken, 
« the middle Fruſtum of a Parabolical Spinale. 


The Rule. 


1. By direRion of Pag.267. find the quan- 
tity of remaining Liquor, or the Vacuity of the 
Cask, as Spheroidal. 
2. By direction of Pag. 1 81.tind the propo- 
ſed Casks whole Capacity , as the middle Fru- 
ſtum of a Parabolical Spindle ; Then , As the 
given Capacity of the propoſed Cask (as Sphe- 
roidal ) is to its correſpondent Fruſtum , alſo 
given : So1s its Capacity found (as Parabolical) 
| to its correſpondent Fruſtum required, 
| | Or, rather 
Divide the propoſed Casks liquid Capacity 
(as Parabolical) by its Capacity, as Spheroidal ; 
which may be performed by multiplication ; 
when the Multiplicator is found by Rule in 
Pag. 268, and that Quotient or ProduR, mul- 
tiplied by any Fruſtum of this propoſed Cask 
(as Spheroidal) reduces it into its correſpondent 
Fruſtum, as Parabolical, the thing required. # 
Queſt, 


'. ©, * © bus *' 
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Queſt, I. 


' There 1s 4 Graves Hogſhead , whereof the 
Bonng Deameter ts 25 Inches, and whole Capa- 
city 63 Wine Gallons , which being aſſumed for 
the middle Fruſtum of a Spheroid , lying with 
its Axe parallel to the Horizon ,, is found (when 
3 Inches of the Boung Diameter are ary ) to have 
remaining it of Wine Gallons 58.7177: The 

Pueſtion 13 , how many ſuch Gallons remain wn 
thu Cath, at the ſame poſition and altitude of 
Liquor, in caſe the Cath be taken, as the middle 
Fruſtum of a Parabolical Spindle. 


Proper Multiplicat. for this Cask .9792 3 88-|- 
Remaining Liquor = 58.7177 
68546716 
68546716 
9792388 
68546716 
78339104 
48961940 


Reſpoyſ. Wine Gallons $7.49 865008676 , 
The whole Cask containing 6 1.692 06— 


Queſt. IL 


There ix a Wine Cath, , whereof the Brune 
Diameter #s 67% Inches, and whole Capacity 
I352 


- Q 
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1;52.091 Wine Gallons, which being aſſumed 
for the middle Fruſtum of 4 Spheroid, is found 
(when 40+ Inches of the Boung Diameter are 
wet) to have remaining 11 it , of Wine Gallons 
505.047 I—: The Yueſtiong 19, bow many ſuch 
Gallons remain in this Cath , at the ſame altitude 
of Liquor , if the ſame be taken as the middle 
Fruſtum of a Paxabolical Spindle ? 


- Mwltiplicator for this Cask = ,866772 ;-{- 
7 Remaining Liquor = 503-047 1— 


8667723 | 
60674061 
4670892 

| 433386150 
433386150 


Reſp. Wine Gallons = 4 37.760 83647 533 


The whole Cask containing 1171. 9546 — 
Wine Gallons. | | 


L XVI. PxroOBL. 


Having a Caths Boung Diameter and whole 
Capacity in Gallons, together with the Vacmity 
or quantity of remaining Liquor in it (asgaken 
for the middle Fruſium of a Spheroid; ). To fond 
either of them, tn caſe the Cath be taken, _ 
middle 
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middle Fruſium of two Cones, abutting upon one 
common Baſe, &Cc. | 


The Rule. 


According to Dire&ion in Pay. 18;. find 
the propoſed Casks whole Capacity , as the 
middle Fruſtum of two Cones, &c. then dj- 
vide the propoſed Casks liquid Capacity ( as 
Conical) by its Capacity ( as Spheroidal ; ) 
which done, that Quotient being multiplied by 
any Fruſtum of the propoſed Cask (as Sphe- 
roidal ) reduces it unto irs correſpondent Fruſtum 


(as Conical) the thing required. 


_ As for Example. 


There us a Graves Hopſhead,, whereof the _ 
Boung Diameter us 25 Inches, and whole Cava- 
city 63 Wine Gallons ; which being aſſumed for 
the middle Fruſtum of a Spheroid , lying with its 
Axe parallel to the Horizon, w fornd (when 3 
Inches of the Boung Diameter are dry) to have 
remaining in it Wine Gallons 58.7177: The 

ueſtion is, how many ſuch Gallsns remain in 
this Cack at the ſame poſition and altitude of 
Liquor , in caſe it be taken, as the middle Fru- 
ſium of twa Cones , abutting #p0n one common 


Baſe, &c. 


Maul- 
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Multiplicator for this Cask, is = .95674784- 
58.7177 


And .9218119 for 66972346 
a Canary ipe. 66972346 


Reſp. Wine Gallons = 56.1780302 9606 ? i 
Casks Capacity (as Conical) being 60.27510 te 


Wine Gallons. H 
th 

| , of 

LXVII. PRoBL, \ 


Queſt, x. A Cylindrical Caiks Diameter ts 25 Inches, 
Length 32, and whole Capacity 68 Wine Gal- 
lons : Now if when thu Caik lie with the Ame 
parallel ro the Horizon, 3 Inches of the Diame- 
ter be dry; how many of the 68 Gallons are 
wanting ? 


Multiplicator for Diameter 2 5 = .04 
Dry Inches = 3 


oI'2 
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I find .1200 per Table = Area .05797 
The Casks whole Capacity = 68 


; 


Reſp. Wanting, Wine Gallons = 4.621 96 


 —_— 


—_— 


— — 


LXV1III. Pro, 


There is a Cylindrical Cath, whereof the Quelt. 1; 


' whole Capacity is 68 Wine Gallons, the Diame- 
ter of. its Baſe 25 Inches, which lying with the 
Axe parallel to the Horizon, there remains in 
the Cackh, Wine Gallons 63.37804. : how many 
of the 25 Inches Diameter, are wet ? 

Remaining Liquor = 63.37 804 
Multipltcator for whole Capacity .014705 g-{- 


57040236 
31689020 
443646280 
253512160 


6337804 


«93203 JI1 8436 
93203 per I. = Arrow. 8800 
Diameter of the Baſe = 25 


44000 
I7600 


CE 


Reſponſ, Wet Inches = 22 


Fig. 13. 
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JF 


Probl. 67. Queſt: 2 
There is 4 Cylindrical Cath ( which let be 
repreſented by the Figure, d, d, Wy u,) whereof 
the Baſes Diameter, D, m, being 23 5 Inches, 


and, 0, the Length, = 32 , the whole Capacity 
25 60.0864 Wine Gallons : Now us caſe thu 


- Veſſel lie with the Axe parallel to the Horizon , 


and D, y, (viz. the dry part of the Baſes Dia- 
meter) be = 4.7, Inches ; what us the Vllage, 
or how many of the 60 GC. Gallons are wanting ? 


Multiplicator for Diam, 23+ = 042 5532+ 
CL D, Y, = 457 
2978724 
1702128 


;_ —— 


— 


Arrow = .2000(0004 


To the Arrow .2000, the pro-? _ ; 
per Area of Segment per PebeC = 
The Casks whole Capacity = 60.0864 
$6952 
$5428 
113904 
$542800 


Reſp. 8.555101632 
being 8 + Gallons, and nigh half a Pint. 
L * X, 


| 4 


—_— 


; 
- 
þ 
| 
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QEEn 


Probl. 68. Queſt. 2. 


Of the Cylindrical Cath, laſt mentioned, Fig. 13. 


lIy;ng with the Axe parallel ta the Horizon , the 


| whole Diameter of the Baſe , D, M, being 23 
| ? Inches, whole Capacity = 60.0864 Wine Gal- 


| lons, and the Ullage, or Wants = 8.5551 — 
' Wine Gallons : What us the Quantity of D,yy, 
' or how many are the dr) Inches ? 


' The Multiplicator for the 
; Whole Capacity 60.0864 


the Solution of this, or other Problems,thus,viz.. 


4 =,0166427— 
The Ullage given = 8.5551— 


166427 
833135 
- $33135 
832135 
1331416 


us —_— oa, 


Area of Segment ='.1423799 &c. 


To the Area of the Segment .142 38 
the proper Arrow per Table 
The Casks Diameter propoſed = 2 3.5 


Reſp. Dry Inches = 470000 
Such as are expert in Diviſion may work 


V 690 


"> HOY 3. EATS fo Are Oe PIP "WAP <A it AE Frere apr I 1» 


- > VE OED > CITI GEL < FII> © SER Yo ES RE TYRE TRIES AI Dade arte TH, ct Ye HOI PS « ther 


OUT OT Oe CR Ware Ott 4 ATT HP OT Es EA ERA TP Opt 9 TY" SPAN AGM" Re 1 Mem 1969.7 PO A R994 
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480691 
228328 
143005 

O 2 $4646 
60,0864)855'5 5101632(,14238 Area of 
6 00864 :. Segment, 
2 493456 | | 

T201728 - | | 

I 802592 
| "4806912 


Proof 8.555101632 


Or thus : 


60.0364) $.555101632 ( .14238 
2 546461 60.0864 
1430056 wn—— . 
4806912 G.555101632 


— - «a a ACC 9 oa cond Ol £s 


Then chains ound the Area of the Seg- 
ment) finiſh the Work according to the prece- 
dent Examples, 


Sebi ehebelelob habe: 
' The Uſe of the Inflrument. 
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He Inſtrumental Operation of any 

| Problem in this Book , (but more 

eſpecially intended for thoſe relating 

to the Gauging of a Cask partly full, 

lying with the Axe parallel to the Horizon , 

the Superficies of the ana ciitting the Heads) 

may be performed after a facile , expeditious, 

and moſt praRical way, by aid of a fliding 

Ruler , | mpaey by this Author , but contri- 

ved, made and ſold by 7hn Brown, Mathema- 

tical Inſtrument-Maker, at the Sphear and San- 

Dial in the Anories, London : Of which Ruler 
you have here a Figure repreſented, 


A Brief Deſcription , together with ſome 
few of this Inſtruments manifold Uſes, 
with apt, uſeful, and praffical Inſtances 


thereupon, VIZ. 


LIES fieſt- Edge are two Lines, the firſt 


graduated from 1 Inch-ro 18, in Inches 
and Decimal Parts; and the other Line, of 7 
Inches, divided into 100 equal Parts, for fin- 
ding the vulgar equated Diameter of an ordi- 
nary cloſe Cask. | 
T3 On 


To 


2.0 2. 
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On the other, or ſecond Edge, are alſo two 
Lines ; the one, graduated from 1 to 18 Inches; 
and the other, backwards, from 18 to 36 In- 
ches, and Decimal Parts, of uſe n taking the 
Dimenſions ether of any ſuperficial Figure, or 
Solid Body, propoſed, and to be uſed either 
ſingly or as a lliding Ruler. 


"On the right lide of the Ruler ( againſt | 
Pence) is a Line, ſhewing the Decimal Parts of | 


1 4 fterling, of great ule for the ſpeedy ccm- 
putation of the value of any rumber ar aſfigned 
quantity of Goods or Merchandize at any rate 
propoſed. 

Againſt Numb. abutting on each ſide of 
the ſliding Joint, is placed 'the ſingle Line 
of Numbers , upon each twice repeated , num- 


bred from'1 at the beginning to x or xo in 


the middle ; ard then with 2, 3, 4, &c, to 10 
or 1co, at the end; of uſe in Multiplication, 
Divifion, &c. | 

Againſt Segment is placed x-Line of ar- 
tificial Segments of a Circle; of uſe in- finding 
of the Area of any Circles Segment inquired 
of, either in Square Inches, or in Wine or Ale 
Gallons. | | 

And under that againſt Segment , '( is ad- 
ded by the Inſtrument-maker). a Line of- Seg- 
ments of a Spkear or Globe, of . uſe in finding 
the ſolidity of a Globes or Sphears Segment. 
Vide Brownes Triangular Quadrant, Pag. 169, 


170; and 251,252,25 3-: 


Oz 
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On the Back, or other ſide of the Ruler. 


| Againſt Dowb. N. is: placed a double Line 1. & 2; 


| of Numbers, or a Line of Numbers twice 
repeated : And on the other fide of the (ſliding 
Joint , againſt Brokey, is the broken Line of 
Numbers , ſerving together for the ExtraQion 
| of the Square Root (as by their Inſcription at 
! the other end of the Ruler appears) and alfo 
| for the Solution of ſuch Queſtions, as require a 
double Operation. 


4 oe ob ET 


WITTY LS doi Aden 


Os Plone ered 2a 


| bers, and next to it, againſt Triple, is a 
' Line of Numbers thrice repeated , ſerving to- 


; gether for the ExtraRion of the Cubick Root , 


(as is hinted at the Rulers other end.) 


T wo neceſſary Notes to be obſerved in uſmg of this 


Sliaing RULE R. 


1. Note, That in vſing the Line of Num- 


| bers, that Line or Radius of it, on which you 


find the firſt term in the Queſtion, is always 
to be accounted the firſt Line, or Radius ; and 
the other conſequently, the ſecond. | 

2. To find the Point upon the fingle Line of 
Numbers , repreſenting any Number fought , 


| obſerve, you muſt ſeek the firſt Figure ot the 
| Number propoſed, among the long ſtrokes 
| With Figures annexed, and the ſecond Figure 


of rhe Number, among the longeſt ftrokes nexs 
berveer 


Againſt Single, is a ſingle Line of Num- 3. & 4. 


on gee TR Pa Wor or Wrap cops 53” <= 006A 
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between that and the next Figure upon the Rule 
and the third Figure of the Number , among 
the ſhorteſt ſtrokes, between the two Lines 
on the Ruler, and between the Figure, or-place 
laſt found and the next ſubſequent Figure on 
the Ruler ; but for the fourth or laſt Figure (if 
ſo many there be) ic muſt be counted only by 
compuration, on this, and all other Rulers of ſa 


ſhort a Radius 45 12 Inches. 


As for INSTANCE. 


To find the Point on the fingle Line of Numbers, 
repreſenting the Number 125. 


- The 1 appears at the beginning of the Ra- 
dius ; then 20 1s two tenths further, and for 
the 5, count ſo many fhort cuts further, being 
dire&ly over 2 in the triple Line : But this 
Number is found on the triple Line , direQly 
againſt 5 on the fingle Line of Numbers. 


To find on the ſmgle Line of Numbers, the Pons 
repreſenting the Number 2715. 


Reckon the firſt Figure 2,at 2 on the Line,and 
-, at ſo many tenths, between 2 and 3, and 
the 1, at 1 ſhort Cut or Diviſion beyond thar, 
and the laſt,5, at juſt half way between the firſt 
and ſecond Diviſion : So have you the Point of 
2715 Onthe Line of Numbers, being direaly 
againſt 20, on the triple Line ; and further, on 
ſo ſhort a Ruler, (viz. as I2 Inches) can be no 
exact computation. _ Here 


Dm Hes 


a — _ Y __ a—_— 


eD. 


ww 8% Pw ((D Un dw 
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Here likewiſe obſerve, That the parts be- 
tween 3 and 6, are two, and between 6 and 10» 
only every half part, as the Line.may bear , 
yet thoſe places are to be eſtimated , as cut into 
25 many parts as between 1 and 2, | 
The Ufe of the Sliding Ruler, which 1 ſhall: 
here hint at, is ſevenfold, v:z. 
The Uſe of this Ruleri in 
Multiplication, : 
Diviſion, 
The Rule of Proportion Direc, 
ExtraQtion of the Square Root, | 
The finding of Geometrical Mean Propor> 
tionals , 

ExtraQion of the Cubick Root , 

Gauging of a Casks vacant or "replete Fru-: 
tum, lying with the Axe parallel ro the 
Horizon. 

'And of each in their order. 


I. The Ofe of this Ruler in Multiplication. ' 


As Unity, or 7, 1s to the Multiplicator ; fo 
is the Multiplicand , to the Produet. 

Draw the Nliding Ruler, till : on any fide of 
the Line of Numbers (which call the fr(t Side 
or Line) do cut or imterſect the Multiplicator 
on the other , or ſecond Side, or Line , (which 
done) the Multiplicand being found on the Erſt 
Line, ſhews (diretly againſt it on the ſecond 
Line) the Product fought. 


V 4 Example 
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Example. 
To multiply 145 by 8. 


Draw the Ruler, till x on one ſide of the 
Line be juſt againſt the Multiplicator 8 on the 
other, then right againſt the Multiplicand 
(here 145) found on the firſt fide appears 11 60 
on the ſecond Line or Side , being the Product 
required. Thus 9 multiplied by 8, produces 
72 , and 455, by 97, produces 44135 : But 
if you uſe this Printed Figure with a pair of 
Compaſſes , then extend the Compaſſes from 
- IT to the Multiplicator ; (which done) ſetting 
one Foot of the Compaſſes upon the Multipli- 
cand, keeping the ſame extenſion , the other 
Foor (hall reach exa&tly unto the ProduR. 

But for knowing the certain number of 
places in the Produ& (upon fight only of the 
Multiplicand and Multiplicator , ) and for aſ- 
certaining the two laſt of four or five ( and 
ſometimes of lx places ; ) vide Brownes T r1- 
angular 2 uaarant, Pag. 84, and 85. 


II. The Uſe of this Ruler in Diviſion. 


Set the Diviſor on the firſt fide, to 1 on the 
ſecond ; then direRly againſt rhe Dividend (to 
be found on the firlt ſide or Line) appears on 
the ſecond Line the Quotient ſought : Thus 42 
divided by 7, quotes 6. 


Example. 


£ 
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Example 


What is the Quotient of 135 divided by g? * 


Ser the Diviſor 9 on the firſt (ide, unto x on 
the ſecond , then juſt againſt 1 35, the Dividend, 
/ on the firſt ſide, ſtands 15 on the ſecond lide ; 
| being the Quotient required. 
| ZBurif you uſe this Printed Figure , then ex- 
' tend the Compaſſes from the Diviſor, unto 1 , 
( which done ) the ſame extent of the Com- 
paſſes, applied (always) the ſame way from the 
; Dividend, ſhall exactly reach unto the Quo- 
tient required. 

Note here , That in working with the Com- 
. paſſes, you may uſe the lingle and broken Line 
of Numbers, either croſs-wiſe, from one Line 
to another, or work right on upon any one of 
them. 

And for knowing the certain number of pla- 
ces in any Quotient (upon fight ogly of the 
Dividend and Diviſor) vide Brownes T r:an7u- 
lar Quadrant, Pag. 97. 


ITI. This Rulers uſe in working the Rule of Pro- 


portion Dirett, 


Seek the firſt Term of the Queſtion, on any 

fide of the Line of Numbers (which call rhe 
firſt (ide) and draw the ſlicing Ruler, til] the 
| firſt Term, on the firſt fide, interſe&t with the 
' ſecond Term on the ſecond lide ; (which done ) 
diretiy 
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dire&tly againſt the third Term (to be found 
out on the firſt ſide) ſtands on the ſecond ſide 
the fourth Proportional , which anſwers 'the 


Queſtion. | 
As for Example. 


If 375 Yards of Scarlet coſt 2000 1, what cot 
1 Tara? 


Set 375 On one ſide, to 2000 on the other ; 
then dire&ly againſt x on the firſt ſide, ſtands 
on the ſecond fide 5333 &c. being 5.333, 
which is according to the DoQtrine of Decimals 
5 4. 6 s. 8 d. for the price of the Yard of 
Scarlet, ſought. 


IV. The aſe of this Ruler in the Extvattion of 
the Square Roos. 


Point the Square Number , putting a Point 
under the Jaft place tro the right hand, and the 
rhird next, the fitth next, the feventh next, the 
ninth next, it fo many there are. 

Every Square Number muſt conſiſt either of 
 anodd or an even number of places: Where 

note, That if the Square Number propoſed , 
g0 conliſt of an odd number of places, as 1, 2, 
5» 7, Or 9 places ; that Square Number being 
tound in the ſecond Radius, or part of the double 
Line of Numbers, (there doth diretly againft 
the ſame) on the broken Line of Numbers, 
appear the Square Root, ſought, Thus the 

Square 
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Square Root of 9, appears 3 ; of 144,12; 
of 12544, 112; andot 9684544, 3112. 


Bur if che propounded Square Number con- 
fiſt of any even number of places ; as 2, 4, 6, 
or 8 places ; that Square Number being found 
in the firſt part , or firſt Radius of the double 
Line of Numbers , there doth (jult againſt it) 
on the broken Line of Numbers , ſtand the 
Square Root required : Thus the Square Root 
of 81, appears 9 z of 9025,95 z of 97022 "28 


| 985 - & ce 


V. Between any two Numbers given, To finda 
Geometrical Mean Proportional, by aid of 
this Rule Yo 


Take the diſtance between the two Numbers 
given, (counted on the double Line of Num- 
bers,) and ſer the ſame from one of theſe Num- 
bers cowards the other, (on the broken or lingle 
Line,) and it ſhall ſhew the Geometrical Mean 
Proportional Number ſought. 


As for. Tuſtance. 


Let 3 and 48 be propoſed , and a Geometvica! 
Aean Proportional between them, be required. 


Upon the double Line of Numbers extend” 
the Compaſſes from 8 ro 48, (which done) 
that extenſion ſhall (upon, the broken or lingle 
Line 


lee dl ee nn nn Colas _ 


300 InStrumental Operation. 


Line "of Numbers) reach from 8 unto 19.6 
fere, whuch is the Geometrical Mean, ſought, 


VI. Between two Numbers given , To find two 
Geometrical Mean Proportionals, by the 
Raler. 


Upon the triple Line of Numbers take the 
diſtance between the two given Numbers ; then 
on the broken Line of Numbers ſet the ſame 
extenſion from one of thofe Numbers, towards 
the other , and again turn the Compaſles., no- 
ting where the two Points at each urging do 
ſtay, for the two Geometrical Means, ſought. 

As for Example. 
Tet 4 and 3: be the rwo Extream Numbers pro- 
poſed; aud two Geometrical Mean Propertio- 
wals between them be ſought. 


Take on the Triple Line of Numbers the 
diſtance between 4 and 32 : (which done) the 
fame extenſton applied (on the broken Line) 
from 4 towards 32, doth at one turning reach 
to 3, and at the ſecond rurning unto 16 ; which 
are the two Mean Proporrtioaals, fought. 

For further Inſtruction, v3de Brownes Tr-- 
anmular QGuaarant, Pay. 104. and 116. 


V I 1. Between two Numbers piven, To find (by 
this ſiding Ruler) 3, 4, or 5 Geometricat 
Uean Proportianals, or a4man) as You pleaſe. 


Admitting the Numbers be as 2 to 2 , draw 


the Roler, til} x on any one fide of the Line of 
Num- 
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Numbers ſtands dire&ly againſt 2 on the other 
ſide ; (which done) juſt againſt 2, on the firſt 
ſide, (where 1 was taken) ſhall be 4 on the ſe- 
cond {ide, and direaly againſt 4 on the firſt 
lide, ſhall be 8 on the ſecond ; and juft againſt 8 


on the firſt ſide, is 16 on the ſecond , and fo as- 


far as you will : So 4,8, 16, 32, 64, are the 
five Geometrical Means, fought. 


VIII. The Uſe of this Sliding Ruler in the 
E xtr ation of the Cnbick Root. 


1. Point the Cube Number propoſed, putting 
a Point under the ]aſt place to rhe right hand, 
(which reckon here as the firſt) another under 
the fourth, another under the ſeventh, and ano+ 
ther Point under the tenth place (if ſo many 
there be) whence the number of places whereof 
the Cubick Root ſought confiſts, doth appear. 
2. Note, Thar if the Cube Number propoſed, 
do conliſt of 1, 4, or 7 places, then ſeek it on 
the firſt Radius or part. of the triple Line of 
Numbers, if of 2, 5, or 8 places, on the ſe- 
cond Radius ;z and if of 3, 6, or 9 places, the 
Cube Number muſt be ſought on the third Ra- 
dins of the triple Line of Numbers , (which 
done)in all rhe Caſes there doth direly againſt 
each Cube Number (ſo found as aforeſaid)ſtand 
on the ſingle Line of Numbers, the reſpe&ive 
Cubick Roots required. Thus the Cubick 
Root of 8, appears 2 ;, of 1728, 12 ,0f27,3; 
of 27000, 3o; fe. 
IX. 
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1X, Caih-Ganging by the Sliding Ruley, 
And firſt of a whole Cask, v5z, 


Queſt. I. 


A Graves Hogſheads Boung Diameter ts 2 5 
Inches, Head Diameter = 22, and Length = 
32.058-- : How many Wine Gallons may this 
whole Caik contain ? 


Firſt ſet 1.0 &c. on the Line of Numbers, 
by that of a Circles Segments, unto .7 on the 
other {ide of the Line of Numbers ; (which 
done ) direaly againſt the Difference of the 
Boung and Head Diameters (being here 3 In- 
ches) ſtands on the firſt ſide or Line, a fourth 


- number, (here 2.1) which added unto the Head 


Diameter, (here 22) makes a number, which 
call the equated Diameter, (being here 24.1). 
Then turn the Ruler, 

The Capacity being ſought in Wine Gallons, 
ſet w (being 17.15 the Gauge-point for a 
Wine Gallon) on the broken Line of Numbers, 
exactly againſt the Veſſels length (here 32.055) 
on the double Line of Numbers, ( which 
done ) dire&tly againſt the equated Diameter 
(here 24.1) on the broken Line of Numbers, 
ſtands on the double Line of Numbers, the 
Casks whole Capacity in Wine Gallons, the 
thing ſought, (here being $3.2 ; ) which 1s too 
much only by +5 of a Gallon. 

Here note, That if the Capacity had been 

ſought 


mp ap am TP0_» ccnm Aa fS om. cs G_ am Wc. c a} a mm. 


may O&@asS Ad. wk Aol IJL.,00 2a mm 


65 %wU 


vw. 


5 vw 


" PB}-/w' 


——_ OR 


or” 5 


Inflrumental Operation. 303 


fought in Ale Meaſure, the Gauge Point A muſt 


have been uſed, 
Queſt. II. 


© 'AGraves Hopſheads Boxeng Diameter, D, m, 
being 25 Inches, and whole Capacity 63 Wine 
Gallons : What #s the Ullage, or how many Gal- 
lons, &&c. are wanting , when the dry part of the 
Boung Diameter, viz. D, tr, 3 ſnches, the ſuper- 
fictes of the Liquor, V, r, q, cutting the Heads 
d,u, andd, w, and the Caiks Axe, 1, OC, 0, being 
poſited parallel to the Hors&0n ? 


I. Seek the propaſed Casks Boung Diameter, 


Fig, 14: 


upon the Line of Numbers (by that of a Cir- + 


cles Segments) and draw the Sliding Ruler,until 
it cut 1,00 upon the Line of a Circles Segments, 
on the other ſide ; which done, ſeek the pro- 
poſed dry or wet Inches on the ſame Line, 
where the Boung Diameter was taken, and a- 
gainſt it on the Line of Segments is the Area of 
the Tabular Segment, ( here ,068-|-) which 
reſerve. 

2. Upon either of the Lines of Numbers, 
ſet 1,00 &c. to the reſerved Area (here. 068) 
on the other ſide of the Line .of Numbers ; 


Which done, ſeek the propoſed Casks whole 


Capacity (here 63 Gallons) on the ſame line or 
{ide, where 1.00 &c. was ſet, and diretly op- 
polite thereto, is on the other ſide, either the 
Ullage, or the remaining Liquor ſought, (here 
the Ullage 4.283) which accoreing to the pur- 
port of the Queſtion is 4.2 5 Wine G—_ N 
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| Queſt. I I. 

There 15 a Caik ( in part empty ) lying-with the 
Axe parallel to the Horizon, the ſuperficies of the 
remaining Liquor, V, r, q, cutting the Heads, 
d,u, and d, w, the Veſſels whole Capacity being 
63 Wine Gallons, whereof it # known, that the 
Ullage, or Wants , viz. the vacant Fruſtums Ca- 
pacity V,d, D,d, q,r, x. 4.28 Gallons, and 
D, m, the Boxng Diameter 25 Juches : What «s 
the Vuantity of D;r, or how many Inches of 
the Boung Diameter are dry? © 

I. Upon the Line of Numbers ſet the Veſ- 
ſc!s whole Capacity* (here 63 Galldns) direRly 
againſt the Ul}age (here 4. 28 Gallons) on the 
other Line. of. Numbers; which done, directly 
againſt 1.0: &c: on the firſt fide ſtands the Area 
of the Tabular Segment, which reſerve, (being 
heve..068þ).. - ... 

2. Set 1.00 2. on the Line of a Circles 
Segments to the propoſed Veſſels Boung Dia- 
meter (here 25) on the Line of Numbers; 
which being done, dire&ly againſt the ſaid 


Line of Segments) ſtands on the Line of Num- 
bers, the Boung Diamerers dry or wet part in 
Inches required (according to the purport of 
the Queltion,) being here 3 Inches, tor the 
Quantity of D, yr, the Boung Diameters dry 
part, ſought. 

And on this manner (mutatis mutand:s ) may 
any Problem in the Book have its Inſtrumental 
Solvtion. 
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